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CHAPTER  I 
INTRODUCTION 

Background  and  Authority 

The  Missouri  River  Basin  Comprehensive  Framework  Study,  published 
by  the  Missouri  Basin  Inter-Agency  Committee  in  December  1971,  stated 
that  the  principal  planning  objectives  for  the  Yellowstone  Basin  were: 
"the  intensification  of  agricultural  production  and  the  processing  of 
agricultural  products;  development  of  industrial  processing  of  coal; 
and  expansion  of  the  recreation  and  tourist  industry." 

Shortly  after  completion  of  the  Framework  Study,  the  national  energy 
crisis  created  increasing  needs  for  careful  resource  planning  in  the 
Yellowstone  Basin  Area;  this  together  with  other  recognized  needs  was 
the  basis  for  initiation  of  a  number  of  programs  and  studies.  In  general, 
these  studies  emphasized  the  need  to  follow  a  comprehensive  plan  in  making 
resource-use  decisions  and  recognized  the  need  to  develop  an  updated 
comprehensive/coordinated  plan  at  the  earliest  possible  date. 

In  February  1974,  the  Missouri  River  Basin  Commission  reacted  to  the 
need  for  a  Yellowstone  study  and  gave  a  high  priority  to  its  initiation. 
On  April  1,  1974,  a  request  was  submitted  to  tn--  ...  .^r  Resources  Council 
for  funds  to  develop  a  Proposal  to  Study  (PTS).  At  the  May  1974,  Commission 
meeting,  a  motion  was  a(-,  which  directed  the  MRBC 

Chairman  to  appoint  a  special  Action  Tas!.  .ocze   for  the  Yellowstone  River 
Basin  and  Adjacent  Coal  Area. 

The  Action  Task  Force  ;      d  that  a  Level  B  type  study  be  under- 
taken. A  PTS  was  prepared  and  submitted  to  the  Water  Resources  Council 
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in  July  1974,  with  a  request  by  the  MRBC  Chairman  for  funds  to  initiate 
the  study  in  FY  1975. 

Funds  for  initiation  of  the  study  were  not  made  available  for  a  FY 
1975  start.  Thus,  the  proposal  was  deferred,  but  with  a  priority  consid- 
eration for  FY  1976  funding.  The  Yellowstone  Study  was  one  of  two  new 
Level  B  starts  that  the  President  recommended  in  his  FY  1976  budget  request. 
Congressional  approval  resulted  and  an  appropriation  of  funds  for  the  Study 
was  provided  in  December  1975.  Work  on  the  Level  B  Study  was  begun  in 
early  1976. 

Authority  for  the  study  is  found  in  the  Water  Resources  Planning 
Act  of  1965  (P.L.  89-80,  42  U.S.C.  1962,  as  amended  )  and  Section  209 
amendments  of  the  Federal  Water  Pollution  Control  Act  of  1972  (P.L.  92- 
500,  86  Stat.  816).  A  Level  B  Study  is  regional  or  river  basin  in  scope 
and  involves  a  reconnaissance-level  evaluation  of  water  and  related  land 
resources  for  the  selected  area.  The  intent  of  a  Level  B  Study  is  to: 
(1)  resolve  the  complex  problems  identified  by  framework  studies  and 
assessments;  (2)  focus  on  near  and  midtenn  (10  to  25  years--base  year  is 
1975)  needs;  (3)  involve  federal,  state,  and  local  interests  in  plan 
formulation;  and  (4)  identify  alternative  plans  and  recommend  action 
plans  or  programs  to  be  pursued  by  individual  federal,  state,  and  local 
entities. 

Purpose  of  the  Study 

The  purpose  of  the  Level  B  Study  is  to  promote  the  quality  of  life 
by:  (1)  enhancing  the  quality  of  the  environment  through  the  management, 
conservation,  preservation,  creation,  restoration,  or  improvement  of  the 
quality  of  certain  natural  and  cultural  resources  and  ecological  systems; 
and  (2)  enhancing  national  economic  development  by  increasing  the  value 
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of  the  Nation's  output  of  goods  and  services  and  improving  national  economic 
efficiency.  The  goal  of  enhanced  environmental  quality  (EQ)  and  that  of 
expanded  national  economic  development  (NED)  are   equal  partners  in  the 
Level  B  planning  process. 

The  planning  process  (see  Figure  I-l)  includes  the  development  of: 
(1)  projected  requirements  (i.e,  resources  necessary  to  satisfy  a  water- 
related  need);  (2)  the  future  "without"  situation  (F/WO),  which  describes 
development  of  an  area  in  terms  of  future  private  endeavors  and  ongoing 
government  programs  in  the  absence  of  a  plan;  (3)  the  remaining  needs  that 
are  not  met  by  the  F/WO  (the  remaining  needs  may  be  defined  as  the  difference 
between  the  projected  requirements  and  the  F/WO,  or  Projected  Requirements  minus 
F/WO  =  Remaining  Needs);  (4)  the  NED  and  EQ  plans  which  are  initiated  through 
local.  State,  or  Federal  actions  to  meet  the  remaining  needs;  and  (5) 
the  Recommended  Plan  which  evolves  from  the  combination  of  the  EQ  and 
NED  plans.  The  Recommended  Plan  does  not  necessarily  have  to  satisfy  all 
of  the  remaining  needs.  If  it  is  the  judgment  of  the  planning  group 
(State  Study  Team,  see  below)  that  the  quality  of  life  in  the  planning 
area  would  not  be  promoted  by  satisfying  certain  remaining  needs  (e.g.,  massive 
coal  development  to  satisfy  the  needs  of  other  regions),  then  the  group 
may  choose  some  level  of  development  more  compatible  with  desires  of  the 
planning  area's  population. 

The  priorities  and  preferences  of  the  various  individuals  affected 
will  vary  and,  accordingly,  there  will  likely  not  be  full  agreement  among 
all  affected  on  whether  certain  effects  are  beneficial  or  adverse,  or  on 
the  relative  trade-offs  between  objectives.  However,  when  any  plan  is 
recommended  from  among  the  alternative  EQ  and  NED  plans,  there  is  an 
implicit  expression  of  what  is  considered  to  be  the  affected  group's 
priorities  and  preferences. 
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Figure  1-1.  Example  of  Possible  Planning 
Sequence  for  Coal  Development 
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17  Under  the  F/WO  situation,  remaining  needs  are  AD,  in  2000,  A'D'. 

2/  The  EQ  Plan  would  constrain  private  development  to  less  than  the  F/WO. 

3/  The  NED  Plan  come  nearest  to  satisfying  remaining  needs  only  AB  and 
A'B'  remain. 

4_/  The  Recommended  Plan  satisfies  only  CD  and  CD'  and  would  result  in 
the  production  of  the  amounts  AC  and  A'C  being  shifted  to  another  coal  area. 
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Scope  of  Study 

Although  the  Level  B  Study  is  new,  water  and  related  land  planning  is 
not  starting  anew  in  the  Study  Area.  Planning  agencies  at  all  levels  of 
government  have  already  produced  a  baseline  of  data  from  studies  conducted 
at  various  investigative  levels.   In  most  respects,  plan  formulation  for 
the  Level  B  Study  has  involved  the  reconsideration,  reanalysis,  reformula- 
tion, and  rethinking  of  previously  studied  programs  and  projects  into 
alternative  plans  which  are  responsive  to  changing  needs  and  to  evolving 
state,  regional,  and  national  goals.  The  intent  has  been  to  complete  an 
analysis  in  sufficient  detail  and  depth  only  to  provide  a  reasonable  and 
implementable  overall  plan,  subject  to  the  findings  of  Level  C  studies 
(i.e.,  feasibility  studies)  of  each  element  of  the  plan. 

Organization  of  Study 

The  Missouri  River  Basin  Commission  was  responsible  for  the  conduct, 
supervision,  and  management  of  the  study.  Funding  of  the  Federal  portion 
of  the  study  was  through  the  Water  Resources  Council  to  the  Missouri 
River  Basin  Commission.  State  participation  was  funded  through  regular 
channels  in  each  State,  Public  participation  was  funded  by  the  organiza- 
tions or  individuals  participating,  except  that  the  mileage  costs  to  and 
from  meetings  were  paid  by  the  Ccjiranission  for  those   _^-.aizations  or  individuals 
that  requested  it. 
Study  Direction 

The  Study  Manager  was  given  full  authority  and  responsibility  by 
MRBC  to  conduct  the  study,  serv'     '   ''      M  supervision  and 
direction  of  the  MRBC  Director  ;  nical  Services.  The 

Study  Manager  developed  workplans,  budgets,  and  schedules  for  completion 
'  of  task  activities;  reviewed  and  evaluated  completed  work  assignments, 
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reports,  atid  studies  for  quality  control,  technical  adequacy,  integration 
into  overall  study  efforts,  compliance  with  work  plan  objectives  and 
compliance  with  WRC  Principles  and  Standards;  and  prepared  recommendation 
and  reports  on  results  of  the  study  efforts.  Further,  the  Study  Manager 
served  as  Chairman  of  the  Management  Group,  which  advised  him  on  overall 
management  guidance,  direction,  and  control  for  the  study  effort. 

The  Study  Manager  was  assisted  directly  by  three  Assistant  Study 
Managers.  Each  of  these  served  as  coordinator  of  planning,  and  of  work 
activities  of  the  various  task  groups  and  study  participants,  in  the 
respective  State  of  assignment.  They  also  maintained  continuing  liaison 
with  designated  representatives  of  governmental  and  nongovernmental 
entities  in  their  respective  states  for  purpose  of  delineating  and 
expediting  study  inputs  and  outputs. 

The  Manager  and  Study  Office  were  located  in  Billings,  Montana,  with 
state  offices  located  in  Helena  and  Billings,  Montana;  Cody,  Wyoming; 
and  Bismarck,  North  Dakota.  Figure  1-2  displays  the  study  organization. 
Management  Group 

The  Management  Group  established  for  the  study  was  composed  of  the 
Study  Manager  and  one  representative  from  the  Corps  of  Engineers,  Environ- 
mental Protection  Agency,  U.S.  Department  of  Agriculture,  and  the  Feder- 
ated Indian  tribes,  and  two  representatives  from  each  State  and  the 
Department  of  the  Interior.  The  primary  function  of  the  Management  Group 
was  to  mold  the  seven  area  plans  into  a  plan  for  the  coioplete  Study  Area 
and  provide  guidance  on  management  and  direction  for  the  study  effort. 
In  addition,  it  provided  study  performance  evaluation,  critique,  and  moni- 
toring and  control  from  a  resource  allocation  context.  The  Group  thus 
provided  assistance  to  the  Study  Manager  in  policy  formulation,  direction, 
and  study  problem  resolutions. 
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Figure  1-2.  Level  B  Study  Organization 
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Ad  Hoc  Groups 

During  the  early  phases  of  the  study,  certain  specific  tasks  were 
assigned  to  ad  hoc  groups.  These  groups  were  composed  of  agency  repre- 
sentatives (Federal,  State,  local,  etc.)  with  a  given  expertise  and  capa- 
bility to  effectively  perform  the  task  assignments.  The  assigned  functional 
areas  included:  specification  of  the  basic  needs  of  agriculture,  outdoor 
recreation,  fish  and  wildlife,  instream  flows,  energy,  and  others.  Each 
group  prepared  a  report  defining:  (1)  base  conditions  (1975);  (2)  projected 
future  requirements  (1985  and  2000);  (3)  the  portion  of  those  requirements 
that  may  be  satisfied  through  private  initiative;  and  (4)  the  remaining 
needs  to  be  met  by  time  frame  1975-1985  and  1985-2000.  Upon  completion 
of  their  given  assignments,  the  groups  were  disbanded. 
State  Study  Teams 

Plan  development,  analysis,  and  associated  public  participation  were 
handled  through  State  Study  Teams  under  the  direction  of  the  Assistant 
Study  Manager  in  each  state.  State  Study  Teams  were  composed  of  repre- 
sentatives from  Federal  and  State  agencies,  interest  groups,  and  industry-- 
as  well  as  private  individuals. 

The  State  Study  Teams  have  had  the  most  important  role  in  the  study 
in  that  they  formulated  the  alternative  and  recommended  plans  for  each 
planning  area.  A  typical  sequence  of  events  for  the  State  Study  Team  in 
an  individual  planning  area  was: 

1.  Preparation  of  a  background  report. 

2.  Development  of  issue  papers  by  individual  agency,  group,  or 
citizen  involved  in  the  study.   Issue  papers  defined  the 
future  of  the  area  without  additional  federal  or  state 
involvement;  the  problems  and  needs  this  would  leave  unful- 
filled; necessary  programs  to  meet  those  needs;  and 
reconnaissance  benefits  and  costs  of  suggested  programs. 

3.  Development  of  Ad  Hoc  Work  Group  Reports.  The  ad  hoc  group 
presentation  was  primarily  technical  and  designed  to  cover 
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the  entire  Study  Area  with  a  consistent  description  of  needs  in 
each  functional  area  (e.g.,  instream  flows,  flood  control, 
and  agriculture).  These  needs  were  then  disaggregated  to 
individual  planning  areas  where  possible. 

4.  Formulation  of  alternative  plans  emphasizing  National  Economic 
Development  (NED),  Environmental  Quality  (EQ),  and  State- 
Regional  Development  (SRD)  objectives  and  the  development  of 
a  recommended  plan,  with  involvement  of  the  public.  State 
Study  Team  meetings  were  held  in  the  various  planning  areas 
in  which  the  information  supplied  by  the  issue  papers  and  ad 
hoc  group  reports  was  evaluated  and  analyzed  as  part  of  the 
planning  process. 

State  Involvement 

This  Level  B  study  effort  has  been  oriented  to  a  high  degree  of 
State  agency  participation,  both  in  terms  of  task  performance  and  policy 
guidance  through  service  on  the  Study  Management  Group  and  on  State  Study 
Teams.  Additionally,  each  of  the  respective  states  assumed  a  major  role 
through  its  cost-sharing  portion  of  the  total  study  effort.   In  some 
instances,  resources  expended  on  these  state-oriented  efforts  provided 
input  over  and  above  that  of  the  Level  B  requirements.  Similarly,  efforts 
undertaken  on  the  Level  B  study  will  provide  added  information  for  use  in 
the  various  state  plans  and  programs. 
Public  Participation 

A  continual  emphasis  on  public  awareness,  involvement,  and  participation 
is  called  for  in  the  U.S.  Water  Resources  Council's  Principles  and  Standards, 
which  provided  the  basic  guidelines  for  this  study.  Considering  the  large 
geographic  size  and  diversity  of  interest  in  the  Study  Area,  it  was  deemed 
inadvisable  to  structure  a  formal  organizational  entity  such  as  a  Citizens 
Advisory  Committee  or  Citizens  Task  Force.   Interest  groups  within  the 
area  (both  developmental  and  environmental)  were  already  fairly  well 
organized  and  operationally  established,  and  some  of  these  organized  groups 
sent  representatives  to  Study  Team  meetings.  Members  of  the  general  public 
also  participated  directly  on  the  Study  Teams. 
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Interstate  and  Study  Area  Planning  Coordination 

Planning  coordination  for  drainage  areas  crossing  state  boundaries 
were  coordinated  In  three  ways:  (1)  the  Assistant  Study  Mangers  for  the 
respective  states  maintained  constant  watch,  directly  and  through  the  Study 
Manager,  on  the  activities  in  their  respective  portions  of  the  Study  Area; 
(2)  joint  planning  meetings  between  members  of  affected  study  teams  were 
scheduled  when  conflicts  were  evident  in  planning  philosophies  or  resource 
availabilities;  and  (3)  the  Assistant  Study  Managers  were  called  upon  by 
the  Study  Manager  to  report  to  the  Management  Group  at  appropriate  times 
during  the  plan  formulation  process. 

This  process  provided  adequate  coordination  to  provide  overall 
compatability,  but  at  the  same  time  permitted  enough  freedom  at  the  local 
and  state  levels  to  allow  the  plans  to  reflect  local  conditions  and 
preferences . 

A  more  difficult  coordination  problem  revolved  around  the  multitude  of 
water  and/or  related  land  studies  being  undertaken  by  Individual  local, 
State,  and  Federal  agencies.  Many  of  these  studies  were  related  to  some 
single  objective,  and  had  a  schedule  that  did  not  correspond  to  that  of 
the  Level  B  Study.  Attempts  were  made  to  coordinate  activities  with  such 
programs  as  the  "208"  water  quality  studies;  the  regional  coal-related  EIS 
endeavors,  and  BLM  and  Forest  Service  land  allocation  studies.  Even  so, 
the  differences  in  timing  often  made  interchange  of  data  and  analytical 
results  very  difficult,  though  representatives  of  such  ongoing  studies 
attended  Study  Team  meetings.  As  a  result  of  these  difficulties,  it  seems 
quite  likely  that  the  conclusions  of  some  of  these  ongoing  studies  may 
not  agree  fully  with  some  details  of  the  Level  B  analysis.  On  the  other 
hand,  the  coordination  and  Interchange  that  has  been  possible  has  been 
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of  great  help  in  at  least  keeping  basic  philosophies  and  broad  objectives 
identified  and  coordinated,  so  that  differences  in  study  outputs,  if  they 
occur,  would  be  matters  of  detail  that  can  be  accommodated  within  the  frame- 
work of  future  planning  and  implementation  efforts. 

Study  Area  Description 

The  Yellowstone  Study  Area  encompasses  the  37  counties  in  Montana, 
Wyoming,  and  North  Dakota  which  are  wholly  or  partially  within  the  hydro- 
logic  boundary  of  the  Yellowstone  River  Basin,  plus  13  counties  in  North 
Dakota  and  two  in  Wyoming  which  are  outside  the  hydrologic  boundary  but 
within  the  coal  resource  area  associated  with  the  Yellowstone  Basin. 
Figure  1-3  identifies  the  counties  in  each  state  that  are  involved  in  the 
study.  The  study  does  not  include  Yellowstone  National  Park,  although  a 
substantial  part  of  the  Park  is  drained  by  the  Yellowstone  River.  The 
counties  are  shown  below: 
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For  the  purposes  of  this  study,  the  total  area,  which  covers  about 
123,375  square  miles  or  78,959,545  acres,  has  been  subdivided  by  drainage 
into  the  seven  planning  areas  listed  below  and  delineated  on  Figure  1-3. 
Montana 

Mainstem  of  Yellowstone  River  above  the  Bighorn  River  (Upper 

Yellowstone,  Montana) 
Mainstem  of  Yellowstone  River  below  the  Bighorn  River,  and  Adjacent 

Coal  Area  (Lower  Yellowstone,  Montana) 
Clarks  Fork  of  Yellowstone  and  Lower  Bighorn  Rivers  (Clarks  Fork-Bighorn, 

Montana) 
Tongue  and  Powder  Rivers  (Tongue-Powder,  Montana) 

Wyoming 

Wind,  Bighorn,  and  Clarks  Fork  Rivers  (Northwest  Wyoming) 
Northeast  Wyoming  (Northeast  Wyoming) 

North  Dakota 

Little  Missouri,  Knife,  Heart,  Cannonball,  Grand,  and  Yellowstone 
Rivers  and  Adjacent  Coal  Area  (North  Dakota  Tributaries). 

Study  Area  Objectives 

Many  of  the  problems  and  needs  of  the  Yellowstone  Study  Area  were 
documented  in  the  Missouri  River  Basin  Comprehensive  Framework  Study  Report, 
and  others  have  surfaced  since  that  time. 

In  the  main,  potential  conflicts  are  between  those  uses  which  divert 
water  from  the  streams  and  rivers  and  tnose  uses  that  require  instream  flows. 
Another  conflict  wriich  affects  all  other  issues  is  the  Federal  vs.  the 
State  water  rights  partially  as  manifested  in  the  Indian  and  Federal  reserved 
water  rights  questions. 

To  better  define  the  areas  of  potential  problems,  the  staff  identified 
what  appeared  to  be  the  major  water  related  issues  in  the  Study  Area.  They 
were  the: 

1)  Maintenance  and  expansion  of  food  and  fibre  production. 

2)  Maintenance  of  instream  flow  levels  and  water  quality. 
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3)  Impact  of  energy  development  upon  the  area's  water  resources. 

4)  Indian  water  resource  use. 

Upon  the  definition  of  these  issues,  the  Level  B  staff  addressed  each 
in  a  paper.  The  papers  provided  guidance  to  the  Management  Group  and  State 
Study  Team  as  how  to  dispose  of  the  issues.  These  papers,  coupled  with 
agency  and  individual  issue  papers  and  the  ad  hoc  reports,  led  to  the 
analysis  presented  in  the  following  chapters  of  this  study. 


1-14 


CHAPTER  II 
NATURAL  RESOURCE  BASELINE 

The  purpose  of  this  chapter  is  to  acquaint  the  reader  with  the  manniade 
and  natural  characteristics  of  the  Lower  Yellowstone  Planning  Area.  The 
following  discussion  is  not  intended  to  be  in-depth  but  rather  to  survey  man 
and  his  habitat  as  they  exist  in  this  planning  area. 

Descri  ption 

The  Lower  Yellowstone  Planning  Area  is  the  most  difficult  of  all  to 
describe  because  it  is  so  disjointed  (see  Figure  1-3).  This  area  includes 
the  mainstem  of  the  Yellowstone  River  from  its  confluence  with  the  Bighorn 
River  to  the  Montana/North  Dakota  border,  and  the  drainages  of  its  tribu- 
taries to  the  north  and  south  except  for  the  Tongue  and  Powder  Rivers. 

Coal  areas  adjacent  to  the  Yellowstone  drainage  to  the  north 
are  the  Musselshell,  Big  Dry,  and  Redwater  River  drainages  in  Musselshell, 
Garfield,  McCone,  and  Richland  Counties.  Also  included  is  the  Little 
Missouri  River  drainage  in  the  extreme  southeast  corner  of  Montana. 

Overall,  the  Lower  Yellowstone  Planning  Area  is  comprised  of  all  or 
part  of  fifteen  Montana  Counties  and  is  the  largest  of  the  four  Montana 
planning  areas.  Table  II-l  illustrates  its  composition. 

Of  the  total  17,633,296  acres  in  the  planning  area,  96  percent  or 
15,422,295  acres,  is  found  in  Carter,  Dawson,  Fallon,  Garfield,  McCone, 
Musselshell,  Prairie,  Richland,  Rosebud,  Treasure,  and  Wibaux  Counties. 
These  eleven  counties  serve  as  a  surrogate  for  the  entire  planning  area 
whenever  needed  information  cannot  be  found  by  drainage  area. 
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Area  History 

The  first  white  men  to  enter  the  Yellowstone  Area  were  Pierre  and  Louis 
Verendyre  and  two  other  men  in  1742;  the  party  was  searching  for  a  route 
to  the  Pacific  Ocean.   If  a  route  were  to  be  found  by  the  Verendryes,  the 
French  Government  had  promised  the  family  a  fur  trade  monopoly  in  the  area. 
From  the  party's  sketchy  journals  it  is  believed  that  it  entered  the  basin 
north  of  Miles  City  and  traveled  in  the  Yellowstone,  Powder,  Tongue,  and 
Little  Missouri  River  Valleys. 

Larocque's  expedition  in  1805  was  prompted  by  fears  that  the  planned 
expedition  by  Lewis  and  Clark  would  interfere  with  fur  trading  activities 
of  the  British  Northwest  Fur  Company.  The  Company  sent  Larocque  into  the 
area,  a  year  ahead  of  Lewis  and  Clark,  in  the  second  attempt  to  gain  a  mono- 
poly on  the  region's  fur  trade.  Larocque  first  saw  the  Yellowstone  River  at 
the  mouth  of  Pryor  Creek.  From  there  he  returned  to  the  Missouri  River  by 
making  his  way  back  down  the  Yellowstone. 

The  third  exploration  and  the  most  valuable  from  a  scientific  standpoint 
was  the  Lewis  and  Clark  Expedition.   In  the  latter  part  of  June  1806,  Lewis 
and  Clark,  on  their  return  from  the  west  coast  decided  to  divide  their  party 
into  two  groups.  Part  of  the  group  traveled  north  with  Lewis  and  explored  the 
Marias  River,  while  Clark  and  some  of  his  men  explored  the  Yellowstone.  They 
met  again  at  the  confluence  of  the  Yellowstone  and  Missouri. 

Clark's  party  entered  the  valley  by  crossing  the  Bozeman  pass,  between 
Bozeman  and  Livingston,  and  arrived  at  the  river  about  a  mile  below  the 
present  community  of  Livingston.  They  traveled  downstream  for  four  days 
looking  for  trees  suitable  for  making  canoes.  From  that  point,  some  of  the 
party  left  and  traveled  overland  to  about  Pompeys  Pillar  east  of  Billings. 
They,  too,  were  forced  to  fashion  floating  craft  after  losing  their  horses 
and  traveled  the  remainder  of  the  trip  down  the  Yellowstone  on  the  water. 
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Other  explorations  followed  for  more  mercenary  reasons,  rather  than 
the  scientific  purposes  of  Lewis  and  Clark.  At  Mandan  on  the  return  trip 
of  Lewis  and  Clark,  two  trappers  from  Illinois  convinced  John  Colter  of  the 
exploration  party  to  join  them  and  return  to  the  Yellowstone  country.  Their 
partnership  was  short-lived  for  after  wintering  where  the  Clarks  Fork  River 
joins  the  plains.  Colter  left  the  two  to  go  to  St.  Louis.  At  the  mouth  of 
the  Platte,  however,  he  rejoined  three  former  Lewis  and  Clark  party  members 
and  agreed  to  return  to  the  Yellowstone  with  them  and  another  man.  Manual 
Lisa,  who  wanted  to  establish  a  fur  trading  post.  Fort  Lisa  was  founded  at 
a  place  previously  designated  by  the  Lewis  and  Clark  Expedition  as  a  good 
site  for  a  fort  at  the  mouth  of  the  Bighorn  River.  From  this  fort  these  men 
and  others  eventually  explored  all  of  the  Yellowstone  Area.  The  Lewis  and 
Clark  and  Larocque  expeditions  had  the  direct  and  immediate  effect  of  opening 
the  Rocky  Mountain  area  to  a  thriving  fur  trade. 

Fort  Henry  was  established  at  the  confluence  of  the  Missouri  and  Yellow- 
stone Rivers  in  1822  by  William  Ashley  as  a  fur  trading  post.  The  site  was 
abandoned  in  1823  until  Fort  Union  was  begun  there  in  1829. 

Fort  Union,  largest  and  best  known  of  the  trading  forts,  was  built  on 
the  north  side  of  the  Missouri  River  at  the  mouth  of  the  Yellowstone  for  the 
American  Fur  Company.  Located  for  trade  with  the  Assiniboine  Indians  and  as 
a  central  depot  for  scattered  outposts,  it  was  not  completed  until  1834.   It 
was  maintained  until  1867,  when  it  was  purchased  by  the  Federal  Government 
and  torn  down;  the  materials  were  used  to  complete  Fort  Buford--two  miles 
down  the  Missouri.  Fort  Buford  was  built  by  the  13th  U.S.  Infantry  and  served 
as  an  infantry  and  cavalry  frontier  post  until  1895. 

The  Northern  Pacific  Railroad  came  into  the  area  from  the  east  in  1881 
and  was  extended  westward  up  the  Yellowstone  River  Valley.  Construction  of 
the  military  forts  and  the  railroad  enabled  cattlemen  to  enter  the  area.  The 
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first  cattle  came  into  eastern  Montana  from  western  Montana,  where  they  had 
been  introduced  from  Oregon  in  1856.  Early  in  the  1880's  trail  herds  came 
up  the  Powder  River  trail  from  Texas  and  Kansas. 

Irrigation  developed  slowly  in  the  area,  principally  because  the  prac- 
tice was  not  essential  to  the  production  of  most  crops  that  were  grown  in 
those  early  days.  Precipitation  was  usually  ample  for  satisfactory  yields 
of  grain  and  wild  hay  which  were  almost  the  only  crops  produced  in  the  area. 
Simple  diversion  designed  to  spread  water  on  hay  meadows  was  the  first  type 
of  irrigation  development.  Surveys  for  the  Lower  Yellowstone  Irrigation 
Project  were  made  soon  after  Congress  passed  the  Reclamation  Act  of  1902. 
Construction  began  in  1905  and  initial  water  was  available  in  1909.  Ditches 
and  structures  were  built  by  horses  and  man  power. 

Several  years  elapsed  after  irrigation  water  was  generally  in  use  on  the 
project.  Planting  of  alfalfa  and  promotion  of  sugar  beets  have  since 
brought  about  complete  irrigation  of  project  lands.  Holly  Sugar  Company 
built  a  beet  sugar  factor  at  Sidney  in  1925. 

Drought  was  prevalent  in  the  area  in  the  thirties,  1934  being  the  year 
of  lowest  recorded  precipitation.  Depresssion  conditions  brought  low  prices 
while  the  drought  brought  poor  crops,  short  feed, and  dry  water  holes. 
Livestock  died,  soil  blew  away,  and  people  left  the  range  and  non-irrigated 
lands.  Range  and  dry-farmed  land  reverted  to  mortgage  holders  and  to  the 
counties  for  taxes.  At  that  time  the  Federal  Government  purchased  thousands 
of  acres  in  the  area  under  the  Bankhead-Jones  Act. 

The  thirties  and  forties  brought  mechanization  to  agriculture.  The 
size  of  farm  units  increased  as  machines  extended  man's  efficiency.  This 
trend  continues  today. 
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Natural  Resources 

Physiography  and  Geology 

The  planning  area  is  largely  unglaciated  except  for  the  extreme  por- 
tions of  those  counties  that  abut  the  Missouri  River.   In  other  words,  the 
majority  of  the  area  is  a  part  of  the  unglaciated  Missouri  Plateau  physio- 
graphic province. 

Of  the  17.6  million  acres  in  the  planning  area,  about  60  percent  is 
classified  as  Northern  Rolling  High  Plains  and  28  percent  is  composed  of 
the  Northern  Smooth  High  Plains.—'   Pierre  Shale  Plains  and  Badlands,  in  the 
Little  Missouri  drainage,  amount  to  seven  percent  of  the  planning  area. 
A  small  portion  is  composed  of  the  Rolling  Soft  Shale  Plains,  confined 
mostly  to  Wibaux  County.  The  Dark  Brown  Glaciated  Plain  extends  down  to  the 
northernmost  parts  of  McCone  and  Richland  Counties.  In  short,  nearly  all 
of  this  is  a  plains  area  of  one  kind  or  another--a  factor  that  certainly 
affects  water  resources  and  the  quality  of  those  resources. 

The  majority  of  tlie  Lower  Yellowstone  Planning  Area  is  underlain  by  the 
Fort  Union  Formation;  the  remainder,  except  for  the  Little  Missouri  drainage, 
lies  above  the  Hell  Creek  Formation.  Both  the  Fort  Union  Formation  and  the 
Hell  Creek  Formation  are  composed  of  sedimentary  rock  where  the  Fort  Union 
Formation  is  the  more  recent  of  the  two.  The  Little  Missouri  drainage 
lies  above  the  Montana  and  Colorado  sedimentary  rock  groups. 

The  Fort  Union  Formation  was  formed  some  50-50  million  years  ago  in 
a  vast  shallow  freshwater  lake  which  extended  from  east-central  Wyoming  to 
northern  Montana  and  from  present-day  Livingston,  Montana,  eastward  to  the 
center  of  North  Dakota.  Broad  swamps  and  lowlands  which  supported  thick 
forests  existed  for  long  periods  and  eventually  formed  the  base  for  extensive 


T7  See  Land  Use  Update,  Land  Use  Ad  Hoc  Work  Group,  January,  1976. 
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coal  beds.  At  that  time  there  existed  a  prolific  flora  with  some  400 
species  of  plants,  and  fauna  that  included  fishes,  mollusks,  and  reptiles. 

The  northernmost  part  of  the  area  came  under  continental  glaciation 
twice.  Prior  to  glaciation,  the  Missouri  and  Yellowstone  Rivers  flowed 
north  through  Canada  to  the  Arctic  Ocean.  With  the  southward  advance  of 
glacial  ice  2,000  feet  thick,  the  north-flowing  rivers  were  dammed  whereby 
they  changed  course  and  flowed  eastward  across  Montana  in  front  of  the  ice  and 
then  southward  across  the  Dakotas.  Thus,  a  new  pattern  of  drainage  was 
created  in  Montana  and  the  continental  (flow  to  the  Arctic  Ocean)  divide  was 
moved  about  400  miles  to  the  north. 
Climate^/ 

The  Lower  Yellowstone  Planning  Area  has  a  continental  climate  with 
severe  temperature  extremes  in  both  summer  and  winter.  These  extremes  are 
moderated  by  relatively  low  humidity  and  numerous  sunny  days.  In  the  spring 
and  fall  the  days  are  clear  and  cool,  with  bright  sunshine. 

Most  precipitation  falls  during  the  April -September  growing  season, 
which  makes  dryland  farming  possible.  On  the  average,  places  near  the  main- 
stem  of  the  Yellowstone  in  this  planning  area  receive  from  12-14  inches  of 
precipitation  annually.   In  general,  the  driest  portion  of  the  area  appears 
to  be  that  which  is  found  north  of  the  mainstem  of  the  Yellowstone  River. 
The  wettest  portions  are  those  to  the  south  and  east  of  the  river;  the 
difference  amounts  to  2-4  inches  per  year  on  the  average. 

Thunderstorms  in  Eastern  Montana  are  frequent,  often  accompanied  by  hail. 
Three  to  four  hailstorms  may  be  expected  each  summer  and  the  related  damages 
can  be  severe. 

On  the  average,  the  growing  season  ranges  from  100-135  days  throughout 

~~7]      rhe  information  found  here  and  in  many  of  the  following  sections  of  this 
chapter  has  been  taken  from  one  or  more  of  the  Bureau  of  Land  Management's 
several  Missouri  River  Basin  Investigations. 
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the  area.  The  lov/er  elevations  along  the  major  streams  show  the  longest 
growing  seasons  in  the  Lower  Yellowstone  Area. 

Mean  July  temperatures  range  from  70-72  degrees  on  the  plains,  but 
the  northern  areas  appear  to  be  slightly  cooler  than  thesouthern  areas. 
Mean  January  temperatures  display  the  same  pattern  but  the  range  of 
temperatures  is  much  greater--f rom  8-20  degrees  moving  across  the  plains 
from  north  to  south. 
Soils  and  Vegetation 
Soils 

Development  of  the  plains  soils  took  place  under  a  cool  and  semi-arid 
climate.  Soil  formation  largely  must  take  place  during  the  summer  months 
and  the  relatively  long  winters  of  the  Northern  Great  Plains  have  hindered 
soil  development,  as  has  occasional  drought.  Soils  of  the  plains  generally 
show  undeveloped  or  immature  profiles;  they  are  general  ly shal  low,  rocky 
soils,  best  used  for  the  production  of  grasses  for  grazing. 

Most  plains  soils  are  Lithosols  associated  with  Brown,  Regosols,  and 
Grumosols;  they  are  shallow  to  moderately  deep  and  of  low  productivity. 

Small  areas  of  Eastern  Montana  are  dominated  by  the  Brown  and  Chestnut 
soils.  Alluvial  soils  found  in  the  river  valleys  are  probably  the  most 
productive  of  the  planning  area. 

Badland  Lithosols  and  Regosols  have  developed  adjacent  to  the  Fort  Peck 
Reservoir  and  in  the  Little  Missouri  drainage.  These  soils  are  low  in 
organic  matter  and  shallow  because  they  erode  at  about  the  same  rate  that 
they  develop. 
Vegetation 

Rolling  grassland  plains  dominate  the  area.  Western  wheatgrass, 
blue  grama,  and  needle-and-thread  are   the  most  common  forage, 
followed  by  bearded  bluebunch  wheatgrass  and  green  needlegrass.  Other 
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frequently  encountered  grasses  include  stonyhills  inuhly,  Sandberg  bluegrass, 
and  1 i ttle  bluestem. 

Shrubs  are  important  in  the  uplands  where  big  sagebrush  is  the  most 
abundant  type.  Fringed  sagebrush  and  silver  sagebrush  follow,  both  being 
important  to  livestock  or  wildlife.  Other  dominant  shrubs  are  buffalo 
berry,  chokecherry,  snowberry,  serviceberry,  willow,  rose,  and  creeping 
juniper. 

Plains  Cottonwood  occurs  along  the  stream  beds.  Ponderosa  pine  and 
Rocky  Mountain  juniper  are  common.  Some  timber  is  cut--primarily  for  poles 
and  posts. 

Poisonous  plants  are  widespread,  but  livestock  losses  are  few.  Death 
camas  is  responsible  for  the  loss  of  a  few  sheep;  cockleburrs,  usually  on 
raw  soils  in  dry  streams  or  new  dirt-work,  cause  an  occasional  cow  loss. 
The  large  amounts  of  prickly  pear  cactus  distributed  throughout  the  area 
are  normal  and  early  explorers  often  noted  its  widespread  occurrence,  often 
in  considerable  densities. 
Minerals 

Every  county  in  the  planning  area  has  coal  deposits  beneath  its  surface. 
Lignite  is  prevalent  from  the  western  boundaries  of  McCone,  Prairie,  and 
Custer  counties  to  the  east.  West  of  those  boundaries,  deposits  of  sub- 
bituminous  coal  are  predominant  (see  Energy  section  in  Chapter  IV  for  more  detail) 

Treasure  is  the  only  county  in  the  area  that  does  not  have  an  oil  or 
gas  field  within  its  boundaries.  The  largest  oil  and  gas  field  in  the  area 
is  located  in  Fallon  and  Wibaux  Counties. 

Bentonite  deposits  are  mined  in  Carter,  Treasure,  and  Rosebud  Counties. 
Other  clays  are  widespread  in  the  study  area.  Two  major  industrial  clays, 
kaolin  and  illite,  are  also  present  in  the  area. 

Deposits  of  sand  and  gravel  are  found  near  the  major  water  ways,  especially 
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along  the  Yellowstone  River.  Other  significant  deposits  exist  in  north- 
western Mussehshell  County  and  the  central  portion  of  Dawson  County. 

The  study  area  has  extensive  deposits  of  gypsum  but  they  lie  at 
great  depths. 

Uranium  occurs  at  several  locations  in  eastern  Montana  in  two  different 
forms.  Beds  of  lignite  and  lignitic  shale  in  Wibaux,  Carter,  and  Fallon 
Counties  contain  uranium  in  small  concentrations.  These  deposits  generally 
are  not  considered  to  be  of  commercial  value  because  of  thinness  of  the  beds, 
erratic  nature  of  the  deposits,  and  the  thickness  of  the  overburden. 

Land  Use 

The  Lower  Yellowstone  Planning  Area   contains   17,633,296  acres  within 
its  boundaries.     Approximately  13  percent  of  that  total    is  now  under  culti- 
vation--2,368,930  acres. 
Agricultural 

There  are  1,985,126  acres  of  cropland  in  the  planning  area;  most  of  this, 
or  nearly  1.8  million  acres,   is  nonirrigated.     About  10  percent  of  the  crop- 
land is   irrigated.     Out  of  a  total    of  383,804  acres   in  pasture,    38,724  acres 
are  irrigated  and  345,080  acres   are  nonirrigated. 

Total    irrigated   lands    (i.e.,   crop  and   pasture)   sum  to  233,400  acres.     Of 
that  total,   the  greatest  use  of  the  land  is   for  hay  production,   representing 
50  percent  of  the  total.     Corn   (for  both   silage  and  grain)   and  sugar  beets 
are  grown  as  major  crops  with  about  equal   acreages  of  oats,  wheat,   barley, 
and  dry  beans  grown  as  minor  crops. 

Grains  are  the  primary  dryland  crop;  twice  as  much  wheat  is  grown  than 
barley  and  oats.  If  combined,  grains  account  for  almost  72  percent  of  the 
total    acreage  and  hay   is   grown  on  the  remainder. 
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Rangeland  accounts  for  more  than  14.1  million  acres,  which  is  six  times 
that  of  crop  and  pasture  lands  and  eighteen  times  greater  than  forest  lands. 

Non-Agricultural 

There  are  132,500  acres  of  urban/builtup  lands  in  the  area;  only  200 
acres  are  classified  as  barren. 

Land  Ownership  and  Administration 

Of  the  17,633,396  acres  contained  in  the  planning  area,  18  percent  is 
federal ly  owned  and  administered.  There  are  300,589  acres  of  surface  water; 
91  percent  of  this  lies  on  Federal  lands.  By  land  use,  the  Federal  Govern- 
ment owns  and  administers:  20  percent  of  the  range  lands;  5  percent  of  the 
forest  lands;  all  of  the  barren  lands;  and  forty-nine  acres  of  the  urban/ 
builtup  land. 

Subsurface  ownership  and  administration  data  are  not  available  by 
planning  area;  however,  federal  ownership  and  administration  thereof  are 
available  on  a  limited  county  basis.-' 

State  subsurface  ownership  and  administration  is  available  by  township 
and  range  in  the  State  Land  Mineral  Ownership  Listing. Ji/  These  data  have 
not  been  totaled  by  county  and  no  data  exist  by  drainage  basin. 

Fish  and  Wildlife  Resources 

In  past  years  the  area's  rich  grasslands  supported  large  herds  of  bison 
which  were  preyed  upon  by  wolves,  grizzly  bears,  and  other  predators.  The 
area  was  a  favored  hunting  ground  for  several  nomadic  Indian  tribes. 


3/  U.S.  Bureau  of  Land  Management  (BLM)  State  Office,  Billings,  Montana. 
4/  Montana  Department  of  State  Lands,  January,  1976. 
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During  the  period  of  settlement  by  the  white  man,  the  bison,  vjolves, 
grizzly  bears,  and  elk  were  eliminated,  soon  to  be  replaced  by  domestic 
livestock  and  domestic  hay  and  grains.  Destruction  and/or  degradation  of 
fish  and  wildlife  habitat  has,  perhaps,  not  been  as  severe  in  this  area 
because  of  the  primarily  agricultural  economy  and  small  human  population. 

Native  fish  species  are  generally  adapted  to  warmer  and  lower  quality 
streams.  The  mountain  whitefish  is  the  only  native  salmonid  species  but  is 
seldom  found.  Rainbow  trout,  brown  trout,  brook  trout,  and  lake  trout  have 
been  introduced  mostly  into  stock  ponds  and  reservoirs. 

Sauger,  channel  catfish,  ling,  and  paddlefish  have  grown  in  popularity 
with  Yellowstone  area  fishermen  in  recent  years.  Paddlefish  exist  otherwise 
only  inthe  Mississippi  River  and  its  tributaries  and  in  the  Yangtze  River 
in  China.  They  have  been  caught  as  far  upstream  on  the  Yellowstone  River 
as  Forsyth. 

The  once  abundant  bison,  elk,  wolves,  grizzly  bear,  and  swift  foxes 
are  gone  and  replaced  by  domestic  livestock.  However,  elk  have  been  reintro- 
duced in  the  Bull  Mountains  of  Musselshell  County  and  the  Missouri  River 
Breaks.  Mule  deer,  whitetailed  deer,  and  antelope  have  been  abundant  and 
are  widely  distributed  over  the  planning  area.  Coyotes,  foxes,  and  raccoons 
are  common. 

Several  species  of  ducks  and  geese  may  be  found  in  the  area,  some  nesting 
or  wintering  and  others  passing  through  during  seasonal  migrations. 

Sage  grouse  and  sharp-tailed  grouse  are  native  species  which  are  widely 
distributed  and  quite  abundant  in  most  parts  of  the  Planning  Area.  Ruffed 
grouse  and  blue  grouse  are  also  native  but  are  not  common.  Ring-necked 
pheasants,  Hungarian  partridges,  chukar  partridges,  and  Merriam's  turkeys  have 
been  introduced. 

Of  the  numerous  non-game  species  in  the  area,  one  of  the  most  interesting 
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is  the  black-tailed  prairie  dog.     Prairie  dog  towns  still   exist   in  Eastern 
Montana  and   it   is   thought  that  the  black-footed  ferret  may  still    exist   in 
the  area  also;   the  ferret  preys  on  prairie  dogs   but  the  species  now  faces 
extinction  in   response  to   the  past  extermination  of  the  prairie  dog. 

Outdoor  Recreation  Resources 

Hunting  and  fishing  in  Eastern  Montana  are  the  primary  outdoor  recrea- 
tional activities  available  to  the  populace.  Deer,  antelope,  and  upland 
game  birds  provide  hunting  opportunities,  while  warm-water  fisheries  provide 
the  bulk  of  the  fishing  opportunities.  The  Yellowstone  River  is  the  out- 
standing resource  of  the  planning  area.  It  offers  outstanding  fishing, 
hunting,  scenic,  and  esthetic  pursuits. 

There  are  five  state  parks  in  the  area:  Rock  Creek  and  Hell  Creek 
State  Parks  on  Fort  Peck  Reservoir;  Medicine  Rocks  State  Park  in  Carter 
County;  Rosebud  State  Park  near  Forsyth;  and  Makashika  State  Park  near  Glendive. 

Lamesteer  National  Wildlife  Refuge  is  located  in  Wibaux  County,  while 
the  larger  Charles  M.  Russell  National  Wildlife  Range  adjoins  Fort  Peck 
Reservoir  on  the  Missouri  River. 

A  portion  of  the  Custer  National  Forest  is  found  in  Carter  County;  the 
forest  is  actually  grassland  with  scattered  stands  of  Ponderosa  Pine. 
Scattered  parcels  of  Bureau  of  Land  Managements  lands  can  also  be  used  for 
outdoor  recreation. 

Water  Resources 


Water  Rights^/ 

The  Montana  Water  Use  Act  of  1973  provides  a  permit  system  for  the 


5/  The  sections  discussing  water  rights.  Federal  and  Indian  water  rights, 
water  rights  litigation,  and  the  Yellowstone  River  Compact  were  taken  from 

The  Future  of  the  Yellowstone  River ?,  Montana  Department  of  Natural 

Resources  and  Conservation,  January,  1977. 
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appropriation  and  new  use  of  surface  and  ground  water,  procedures  for  the 
determination  and  court  adjudication  of  water  rights  existing  prior  to 
July  1,  1973,  and  the  establishment  of  a  centralized  record  system  of  all 
water  rights. 

Because  of  Montana's  past  lack  of  documentation  concerning  valid 
water  use,  water  supply  problems,  and  implications  of  industrial  applica- 
tions, the  Montana  Department  of  Natural  Resources  and  Conservation  (DNRC) 
decided  that  the  initial  determination  of  existing  water  rights  would  be  in 
the  Yellowstone  River  Basin.  Field  investigations  of  water  right  declara- 
tions, part  of  the  process  of  preparing  a  recommendation  to  the  district 
court  which  issues  the  preliminary  and  final  decree  for  adjudication,  have 
been  underway  since  the  summer  of  1974  in  the  Powder  River  Basin. 

The  DNRC  estimates  that  there  will  be  a  total  of  about  11,000  water 
rights  recommended  to  the  district  court  in  the  Powder  River  Basin.  Of  the 
2,000  rights  investigated  so  far,  about  75  percent  are  use  rights--rights 
which  have  never  been  filed.  Prior  to  July  1,  1973,  use  was  the  only 
necessary  requirement  to  establish  a  water  right  and,  except  on  an  adjudi- 
cated stream,  there  was  no  necessity  to  file.  Under  the  new  law,  of  course,  a 

permit  must  be  obtained  for  the  use  of  water  or  there  is  no  right  to  that 
water. 

The  adjudication  of  the  other  three  interstate  tributaries  (Tongue, 
Bighorn,  and  Clarks  Fork  Yellowstone)  will  be  completed  next.   In  fact, 
preparations  for  the  determination  of  existing  rights  have  begun  in  the 
Tongue  and  Bighorn  river  basins,  but  orders  for  declarations  are  currently 
pending  because  of  litigation  in  federal  court  over  Indian  and  federal 
water  rights.  Adjudication  of  the  mainstem  of  the  Yellowstone  River  will 
follow. 

Until  the  adjudication  process  is  completed,  quantification  of  water 
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rights  is  not  possible.  Water  rights  iisikilly  ai'e  not  adcgiiarol)  retlcrUHl 
in  historical  flow  records. 
Yellowstone  Moratorium 

Under  the  Montana  Water  Use  Act,  new  water  rights  are  established 
through  the  issuance  of  permits  by  the  Department  of  Natural  Resources  and 
Conservation.  Originally,  tlie  Yellowstone  Moratorium,  enacted  in  1974, 
suspended  all  large  applications  (diversions  of  over  ZO  cfs  or  storage  of 
over  14,000  af)  for  water  use  permits  in  the  Yellowstone  Basin  until  March 
10,  1977;  in  addition,  the  Moratorium  excluded  reservations  in  the  basin 
by  Federal  agencies  for  three  years.  However,  since  then,  the  Moratorium 
has  been  extended  to  January  1,  1978,  and  Federal  agencies  have  been  allowed 
to  file  reservation  requests.  The  Board  of  Natural  [Resources  requested  further 
extension  of  the  Moratorium  to  July  1,  1970,  but  the  Supreme  Court  denied  the 
request  and  stayed  proceedings  until  some  unspecified  date  in  ttie  summer 
of  1978. 

A  substantial  number  of  permit  applications,  all  of  wliich  are   primarily 
for  industrial  water  use,  were  suspended.  The  language  of  t^le  Moratorium 
emphasized  the  need  for  reserving  water  in  the  Yellowstone  liasin  for  the 
protection  of  existing  and  future  beneficial  water  uses;  particular  emphasis 
was  given  to  the  reservation  of  water  for  agricultur<]l  atid  munici[)al  needs, 
as  well  as  guaranteed  minimum  flows  for  the  protection  of  existing  ri'jhts, 
future  uses,  water  quality,  and  aquatic  life. 

The  significance  of  water  reservations  cannot  be  overestimated;  tfieir 
impacts  will  be  felt  long  after  the  decisions  are  made.  Becaus(i  of  the 
magnitude  of  the  water  reservation  requests,  the  wide  variety  and  m.jgni  tudr,- 

of  potential  water  uses,  and  their  basinwide  sco[)e,  action  on  these  a|jpli- 

SA/ 
cations  could  establish  future  patterns  of  water  use  in  the  Yellowsltjne  liasin. 


5A/  From  Environmental  Impact  Statement,  Yellowstone  Water  Reservations. 


Federal  and  Indian  Water  Rights 

Present  recognition  of  Indian  "reserved"  water  rights  began  with  the 
United  States  Supreme  Court's  decision  in  the  Winters  case  in  1908.  The 
Winters  Doctrine,  as  it  has  been  developed  over  the  years,  holds  that  when 
the  Indian  tribes  ceded  their  land  to  the  United  States,  reserving  smaller 
tracts  for  their  own  use,  sufficient  water  to  fulfill  their  needs  on  the 
reservation  was  also  reserved.  The  measure  of  the  reserved  right  is  in 
dispute,  although  some  courts  have  measured  the  right  according  to  the  irri- 
gable acreage  on  the  reservation.  The  reserved  right  does  not  depend  upon 
actual  use,  and  is  therefore  available  for  future  as  well  as  present  needs. 
Thus,  even  if  the  quantity  of  the  reserved  right  is  determined,  the  question 
arises  as  to  whether  that  water  can  be  put  to  uses  (such  as  coal -based 
industrialization)  which  were  not  contemplated  when  the  reservation  was 
created.  Since  major  tributaries  of  the  Yellowstone  flow  by  or  through  both 
the  Crow  and  Northern  Cheyenne  reservations,  the  Indians'  reserved  rights 
will  affect  other  water  uses. 

Reserved  rights  attach,  not  only  to  Indian  Lands,  but  to  any  lands  the 
United  States  has  withdrawn  from  the  public  domain  for  federal  purposes. 
Upon  withdrawing  the  lands,  the  United  States  impliedly  withdrew  or  reserved 
sufficient  water  to  satisfy  the  federal  purposes.  Included  in  this  category 
are  most  National  Forest  lands,  national  parks,  recreation  areas,  and  wildlife 
refuges.  The  same  problems  of  quantification  seen  with  Indian  rights  apply 
to  these  federal  reserved  rights.  Further  discussion  of  Indian  water  rights 
is  found  in  Chapter  IV. 
Water  Rights  Litigation 

Aside  from  the  Indian  lawsuits  (see  Chapter  IV),  another  important  series 
of  lawsuits  concerning  water  rights  in  the  Yellowstone  River  Basin  involves 
Intake  Water  Company,  Inc.,  a  wholly-owned  subsidiary  of  Tenneco,  Inc.,  of 
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Houston,  Texas.  The  basis  of  the  three  separate  actions  to  which  Intake  is 
a  party  is  its  claim  to  an  existing  right  to  appropriate  111.4  cfs  from  the 
Yellowstone  River  near  Intake,  Montana.  In  the  first  action,  Intake  has 
successfully  defended  its  claim  against  the  state  of  Montana  in  district 
court  to  a  perfected  appropriation  for  sale,  rental,  and  distribution  for 
irrigation,  industrial,  municipal,  and  domestic  purposes.  General  plans  have 
been  revealed  to  sell  water  to  "companies  with  energy  generating  or  conversion 
plants  within  or  outside  the  State  of  Montana,"  including  its  parent  corpora- 
tion, Tenneco,  Inc.  The  Judgement  of  the  District  Court  upholding  Intake's 
claimed  appropriation  is  currently  under  appeal  by  the  state  in  the  Montana 
Supreme  Court. 

A  separate  action  instituted  by  Intake  against  the  Yellowstone  River 
Compact  Commission  in  Federal  District  Court  seeks  a  declaratory  ruling 
that  Article  X  of  the  Yellowstone  River  Compact  is  unconstitutional  in  that 
it  requires  unanimous  consent  of  the  three  signatory  states  before  any 
water  can  be  diverted  from  the  Yellowstone  River  Basin.  This  case  is 
currently  stayed,  pending  a  resolution  of  the  issues  in  the  lawsuit  mentioned 
in  the  preceding  paragraph,  and  none  of  the  issues  raised  has  yet  been 
resolved. 

In  a  third  separate  action.  Intake  has  sued  the  DNRC  in  Montana  District 
Court  seeking  a  declaratory  ruling  that  its  planned  diversion  of  111.4  cfs 
from  the  Yellowstone  River,  for  the  purposes  described  above,  is  not  subject 
to  the  Montana  Major  Facility  Siting  Act.  This  case  is  also  currently  pending. 

The  outcome  of  all  three  of  these  actions  is  important  because  there 
are  several  corporations  with  similar  large  claims  for  Yellowstone  Basin 
water  for  industrial  purposes.   Furthermore,  the  action  in  Federal  District 
Court  is  the  first  to  interpret  and  challenge  the  Yellowstone  River  Compact. 
Thus,  final  resolution  of  these  actions  could  determine  the  validity  of  other 

11-17 


claimed  rights  from  the  Yellowstone  and  could  significantly  affect  the 
future  administration  of  the  Yellowstone  River  Compact. 

Another  series  of  lawsuits  to  which  Intake  Water  Company  is  a  party 
involves  competing  water  development  projects  on  the  Powder  River  between 
Intake  and  Utah  International,  Inc.  The  issues  raised  are  complex,  but 
generally  involve  the  question  of  whether  Intake  or  Utah  International  has 
the  prior  claim  to  water  from  the  Powder  River.  The  two  lawsuits--one  in 
State  District  Court  and  the  other  in  Federal  District  Court--requi re 
interpretation  of  the  Yellowstone  River  Compact  and  the  water  appropriation 
laws  of  the  states  of  Montana  and  Wyoming.  Both  actions  are  currently 
pending,  awaiting  resolution  of  preliminary  jurisdictional  and  procedural 
issues. 
Yellowstone  River  Compact 

The  Yellowstone  River  Compact,  executed  by  Montana,  Wyoming,  and  North 
Dakota,  and  ratified  by  the  United  States  Congress  in  1950,  was  designed  to 
allocate  water  of  the  Clarks  Fork  Yellowstone,  Bighorn,  Tongue,  and  Powder 
rivers.  The  compact  recognizes  water  rights  prior  to  1950,  those  rights 
designated  to  provide  supplemental  water  supplies  to  land  irrigated  prior 
to  1950,  and  water  rights  for  irrigation  projects  started  before  1950. 
The  compact  divides  the  remaining  water  according  to  percentages  of  the  flow 
at  the  mouths  of  the  streams  as  shown  in  Table  II-2. 

Table  II-2.  Division  of  Waters  Under  the  Yellowstone  River  Compact 


Stream 

Clarks  Fork  Yellowstone 

Bighorn 

Tongue 

Powder 


Wyoming 

60% 
80% 
40% 
42% 


Montana 

40% 
20% 
60% 
58% 


Article  X  of  the  compact  prohibits  diversion  of  water  out  of  the  Yellow- 
stone Basin  without  the  unanimous  consent  of  the  signatory  states.  This 
article  has  recently  become  controversial  because  there  are  some  who  would  like 
to  divert  water  out  of  the  basin  for  energy  and  other  purposes.  Montana's 
position  at  this  time  is  to  withhold  approval  of  such  diversions  until 
the  two  states  can  agree  on  quantification  of  the  percentages  of  tributary 
flows.  Wyoming  has  published  its  estimates  of  these  quantities,  as  presented 
in  Table  II-3.  Montana  does  not  necessarily  agree  and  intends  to  independently 
calculate  its  compact  share. 

Table  II-3.  Wyoming's  Yellowstone  Compact  Estimates  (Acre-Feet) 


Stream Wyoming Montana 

Clarks  Fork  Yellowstone  429,000  285,000 

Bighorn  1,800,000  400,000 

Tongue  96,400  144,700 

Powder  120,700  166,600 

TOTAL  2,446,100  996,300 

Source:  Wyoming  State  Engineer's  Office  1973. 

Yellowstone  Drainage  Network 

Yellowstone  Mainstem:  Bighorn  River  to  Tongue  River 

This  reach  of  the  Yellowstone  is  not  truly  a  free  flowing  stream. 
Regulation  of  the  Bighorn  River  since  1965  has  significantly  affected  the 
flow  of  the  Yellowstone  in  this  reach  except  during  the  spring  high  flow 
period.  The  average  monthly  discharge  for  the  months  of  October  through 
April  are  about  the  same  for  both  the  Yellowstone  at  Billings  and  the  Bighorn 
at  Bighorn.  Thus,  during  this  period  of  year,  the  Bighorn  is  providing  about 
one-half  of  the  flow  of  the  Yellowstone  below  their  confluence.  In  March  the 
average  monthly  discharge  in  the  Bighorn  may  actually  be  larger  than  in  the 

Yellowstone.  ,, 


The  heavy  March  flow  in  the  Bighorn  is  due  to  its  receiving  runoff  from 
its  tributaries  that  have  prairie  drainages  which  generally  peak  in  March. 
The  flow  from  the  Tongue  is  generally  less  than  six  percent  of  the  flow  of 
the  Yellowstone  at  Miles  City  with  the  Tongue's  largest  contribution  occurring 
in  March. 

Between  the  confluence  of  the  Bighorn  and  Tongue  Rivers,  therearefive 
major  streams  entering  the  Yellowstone  River:  Sarpy  Creek^  Greater  Porcupine 
Creek,  Little  Porcupine  Creek,  Armells  Creek,  and  Rosebud  Creek.  Sarpy  Creek 
originates  in  the  Little  Wolf  Mountains,  which  are  located  about  50  miles 
south  of  the  Yellowstone  River.  These  mountains  are  basically  hills  of 
moderate  to  low  relief  which  support  some  forest  cover  but  do  not  accumulate 
any  snow  pack.  The  creek  runs  northward  meeting  the  Yellowstone  near  Hysham. 
Sarpy  Creek  has  basically  a  prairie  drainage;  thus  high  flows  are  expected 
to  occur  in  late  winter  or  early  spring.  Greater  Porcupine  Creek  drains 
a  large  area  north  of  the  Yellowstone.  It  is  an  intermittent  stream. 
Little  Porcupine  Creek  also  has  a  large  drainage  area  north  of  the  Yellowstone, 
There  are  quite  a  large  number  of  stock  watering  reservoirs  on  these  two 
creeks.  Armells  Creek  begins  in  the  Little  Wolf  Mountains,  with  its  upper 
drainage  split  into  the  East  Fork  and  West  Fork.  The  stream  flows  generally 
north  meeting  the  Yellowstone  near  Forsyth.  Rosebud  Creek  flows  into  the 
Yellowstone  near  Rosebud,  Montana.  Rosebud  Creek  has  its  largest  average 
monthly  discharge  during  March.   Individually,  these  streams  between  the 
confluence  of  the  Bighorn  and  Tongue  Rivers  have  insignificant  flows  when 
compared  to  that  of  the  Yellowstone,  but  collectively  it  is  possible  that 
they  influence  the  total  flow  of  the  Yellowstone.  Because  these  streams 
have  prairie  drainages,  their  effect  on  the  flow  of  the  Yellowstone  would 
possibly  be  most  significant  during  late  winter  and  early  spring. 
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Rosebud  Creek 

Rosebud  Creek  has  its  source  in  the  Wolf  and  Rosebud  Hountains.  The 
upper  drainage  of  this  stream  is  fed  by  many  springs  and  several  small  creeks. 
The  Wolf  and  Rosebud  Mountains  are  of  low  altitude  and  low  relief.  They  are 
forest  covered  but  generally  do  not  accumulate  a  significant  snow  pack.  The 
lower  drainage  is  the  larger  portion  of  the  sub-basin,  and  flow  characteristics 
of  Rosebud  Creek  are  those  of  a  prairie  drainage  rather  than  that  of  a  combir.ed 
mountainous  and  prairie  drainage. 
Yellowstone  Mainstem:  Tongue  River  to  Powder  River 

This  reach  of  the  Yellowstone  River  flows  generally  in  a  northeasterly 
direction.  Tributary  streams  are  intermittant  or  ephemeral  and  have  rela- 
tively small  drainage  areas  with  the  exception  of  Sunday  Creek,  which  origi- 
nates in  the  rolling  foothills  north  of  Miles  City.  Sunday  Creek  gets  some 
irrigation  return  water  mostly  from  flood  irrigation  off  small  reservoirs  in 
its  drainage.  Its  flow  is  insignificant  in  comparison  to  thatof  the  Yellow- 
stone. Although  it  has  a  relatively  large  drainage  area,  it  does  not  have  a 
sustaining  groundwater  inflow.  Sunday  Creek  has  flow  characteristics  of  a 
stream  with  a  prairie  type  of  drainage  with  its  high  flows  between  late 
February  and  early  May. 

There  are  several  diversion  ditches  and  numerous  pumps  for  irrigation 
along  the  Yellowstone  River  in  this  reach.  Waste  irrigation  return  waters 
from  these  diversions  empty  into  the  Yellowstone  from  various  drains  in 
this  sub-basin. 
O'Fallon  Creek 

O'Fallon  Creek  originates  in  the  rolling  foothills  southwest  of  Baker 
and  flows  generally  northward  meeting  the  Yellowstone  River  near  the  Town  of 
Fallon.  Sandstone  Creek  is  the  only  major  tributary  of  O'Fallon  Creek;  it 
originates  in  the  Baker  area.  There  is  a  small  flood  control  dam  on  Sandstone 
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Creek  in  Baker  which   forms  Baker  Lake. 

Both  O'Fallon  and  Sandstone  Creeks  are   inteniii ttent.     Any  significant 
contribution  to  the  flow  of  the  Yellowstone  River  from  O'Fallon  Creek  would 
be  expected  to  occur  between  late  February  and  early  April. 
Yellowstone  Mainstem:      Powder  River  to  Montana/North  Dakota  Border  State  Line 

In  this  reach,   the  river  flows  mostly  northeastward  crossing  the  Montana/ 
North  Dakota  border  about  ten  miles  above  its  confluence  with  the  Missouri 
River.     The  two  major  tributaries   to  the  Yellowstone  River  in  this   segment 
are  the  Powder  River  and  O'Fallon  Creek.     There  are  several   minor  creeks  in 
this  sub-basin  including  Fox,  Cabin,  Cedar,  Glendive,  and  Sevenmile. 

Burns  Creek,  which  originates  west  of  Savage,   is  a  stream  with  a  rela- 
tively small   drainage  area;   it  flows   into  the  Yellowstone  from  the  northwest. 
Its  most  substantial   flow  occurs  from  February  to  July--with  March  being 
the  month  of  highest  flow. 

Glendive,   Cedar,  and  Cabin  Creeks  also  are  intermittent  streams  with 
flow  characteristics   like  that  of  Burns   Creek  but  with  somewhat  larger 
drainage  areas.     Glendive,  Cabin,  and  Cedar  Creeks  all   originate  in  the 
rolling  hills  between  Glendive  and  Baker. 

Sevenmile  and  Fox  Creeks   flow  year  round  due  to   groundwater  inflow,   but 
this   is   small    and  an   insignificant  contribution  to   the  Yellowstone   River, 
Sevenmile  Creek  originates  west  of  Glendive  and  has  a  drainage  area  comparable 
to  that  of  Burns  Creek.     Fox  Creek  originates  west  of  Sidney  and  also  has  a 
drainage  area  comparable  to  Burns  Creek. 

There  are  substantial    diversions  of  water  for  irrigation  along  the 
Yellowstone  River  in  this   reach,   the  largest  being  at  the  Lower  Yellowstone 
Diversion  Dam  at   Intake. 
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Adjacent  Coal   Area  Drainage  Network 
Little  Missouri    River 

The  Little  Missouri  passes  through  a   small   corner  of  Montana;   it  enters 
at  Alzada  and   leaves   near  Capitol,   flowing  in  a   northeasterly  direction.     The 
Little  Missouri    River  and  its  principal    tributaries   have  highly  erratic  flows. 
Flows  during   freezing  weather  and   in   protracted  droughts  are  so   low  that  the 
streams  are  barely  permanent.     Total     annual    discharges  also   vary  greatly. 

The  Little  Missouri    River  drainage   is   virtually  lacking   in  any   large 
storage  area  which  would  produce  a   large  volume  of  dependable  flow.     There 
are  no  high  mountains  with   large  volume  precipitation  accompanied  by  timber 
cover  to  stabilize  flow  over  the  years,   such  as   supply  the  Yellowstone  River. 
Musselshell    River 

The  Musselshell   River  heads  at  9,200  feet  above  sea  level    in  the  Castle 
Mountains  and   falls   to  2,200  feet  at   its   confluence  with  the  Missouri . 

Flow  contributions   from  tributaries   east  of  Golden  Valley  County  are 
negligible  except  for  Flatwillow  Creek   in   Petroleum  County;   most  of  the 
river's   summer  flow  is   provided  by  three  major  upstream  reservoirs   that  store 
spring   runoff. 
Big   Dry  Creek 

Big  Dry  Creek  is   a   prairie  stream  which  heads  at  an  elevation  of  under 
3,500  feet  above  sea   level.      It   flows   east   to   its   confluence  with  the  Little 
Dry  Creek  and  then  north   to  the  Big   Dry  Arm  of  Fort  Peck   Reservoir. 
Redwater  River 

The  Redwater  River  originates  as   an   intermittent  stream  on   the  northern 
slope  of  the  Big  Sheep  Mountains  at  an  elevation  of  only  3,500  feet  above 
sea   level;   the  river  flows  north  and  slightly  east  to   the  Missouri    River. 
It   is  a   plains   stream  and  exhibits   the  associated  characteristics. 

11-23 


Historical  and  Depleted  Flows 

Tables  II-4  through  II-7  illustrate:  (1)  historical  and  (2)  depleted  flows 
for  the  1975  level  of  development  at  the  U.S.  Geological  Survey  stations  at 
Miles  City  and  Sidney. §/  Peak  flow  years  occurred  in  1943  and  1975,  while 
low  flow  years  were  1934  and  1951.   In  1975,  the  greatest  consumptive  use 
of  the  area's  water  was  by  agriculture  (see  Chapter  IV  for  a  more  detailed 
accounting.  Combined  energy,  municipal/domestic,  and  industrial  consumptive 
use  of  water  is  insignificant  when  compared  to  consumption  by  agriculture. 
Surface  Water  Quality^/ 
Yellowstone  Mainstem:  Bighorn  River  to  Tongue  River 

The  major  tributaries  of  the  Yellowstone  River  in  this  reach  are  the 
Bighorn  River,  Rosebud  Creek,  and  the  Tongue  River. 

Smaller  streams,  such  as  Sarpy  and  Arnells  Creeks,  also  join  the 
Yellowstone  within  this  reach.  Since  sodium  and  sulfate  concentrations 
for  these  small  streams  are  significantly  greater  than  those  of  the  Yellow- 
stone but  their  individual  flows  quite  small,  such  small  creeks  generally 
will  not  have  a  major  impact  on  the  Yellowstone  except  during  high  flow 
periods  when  they  may  collectively  influence  the  quality  of  its  flow. 

The  Bighorn  River  adds  significant  amounts  of  dissolved  solids  to  the 
Yellowstone  upon  joining  it  at  Bighorn,  Montana.  Since  the  Bighorn  River 
is  regulated,  it  appears  that  this  would  have  its  greatest  impact  on  water 


6/  Historical  flows  are  the  flows  that  were  actually  measured  at  river 
gaging  stations.  They  are  real  flows.  Depleted  flows  are  historical  flows 
that  have  been  adjusted  to  reflect  some  level  of  development  (e.g.,  the 
1975  level  of  development).   Depleted  flows  illustrate  what  flows  would 
have  been,  given  some  level  of  water  consumptive  development. 

7/  Information  found  in  this  section  has  been  taken  from  one  or  more  of 
the  Water  Quality  Inventory  and  Management  Plans  by  the  Water  Quality  Bureau 
of  the  Montana  Department  of  Health  and  Environmental  Sciences.  Additional 
information  regarding  point  and  nonpoint  sources  of  pollution  are  also 
available  in  these  publications  or  may  be  found  in  the  "208"  Water  Quality 
Management  Plan  of  the  Yellowstone-Tongue  Areawide  Planning  Organization 
that  will  be  available  in  the  spring  of  1978. 
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quality  in  the  Yellowstone  during  periods  of  low  flow  on  the  Yellowstone. 

Rosebud  Creek,  the  major  tributary  in  this  reach,  appears  to  have  only 
a  minimal  effect  on  the  water  quality  of  the  Yellowstone;  its  relatively 
high  concentrations  of  suspended  sediments  at  its  mouth  seems  not  to  increase 
sediment  loads  in  the  Yellowstone  to  any  noticeable  extent. 

High  spring  flows  of  the  Tongue  River  in  June  mitigate  its  contribution 
of  dissolved  solids  to  the  Yellowstone.  The  Tongue  is  not  a  plains  stream 
and  exhibits  somewhat  the  same  runoff  characteristics  as  the  Yellowstone. 
Rosebud  Creek 

Rosebud  Creek,  a  prairie  stream,  is  characterized  by  relatively  high 
concentrations  of  both  dissolved  solids  and  sediment.  Downstream  loads  are 
usually  greater  than  those  further  upstream. 

Indian  Creek,  a  tributary  of  the  upper  reach,  is  the  only  stream  that 
appears  to  have  better  water  quality  than  Rosebud  Creek  itself.  Other 
tributaries  show  concentrations  of  dissolved  solids  that  are  n)uch  higher  than 
the  Rosebud;  these  streams  contain  concentrations  of  magnesium,  sodium, 
bicarbonate,  sulfate,  and  chloride. 
Yellowstone  Mainstem:  Tongue  River  to  Powder  River 

The  chemical  character  of  the  Yellowstone  River  is  related  to  flow,  with 
a  general  tendency  for  waters  to  be  predominantly  cal cium-bicarbonate-sul fate 
during  the  spring  high  flow  and  predominantly  cal  ci  uni-sodi  um-sul  fate  during 
low  flows.  Sunday  Creek  is  quite  distinct  in  the  lower  Yellowstone  Basin 
for  its  high  chloride  concentrations,  which  may  indicate  a  sodium-chloride- 
sulfate-type  of  water  for  the  stream  during  most  of  the  year. 
O'Fallon  Creek 

0' Fallon  Creek  appears  to  be  perennial  near  its  mouth  but  it  does  not 
have  a  large  flow  except  during  periods  of  major  runoff.  Sandstone  Creek  and 
Pennel  Creek  are  intermittent  and  have  the  largest  drainage  areas  of  the 
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O'Fallon  Creek  tributaries.  Water  in  O'Fallon  Creek  is  a  sodium-sul fate 
type;  its  quality  is  best  at  high  flow  and  generally  improves  downstream  from 
Ismay  to  Fallon. 
Yellowstone  Mainstem:  Powder  River  to  Montana/North  Dakota  State  Line 

The  Yellowstone  River  contains  the  best  quality  of  water  in  the  Lower 
Yellowstone  Area.  However,  due  to  the  effects  of  its  upstream  tributaries-- 
the  Bighorn,  Tongue,  and  Powder  Rivers--its  water  has  been  somewhat  degraded. 
Water  temperatures  during  the  summer  and  fall  months  preclude  a  trout  fishery, 
but  a  significant  warm-water  fishery  exists  in  these  waters. 

There  are  no  large  tributaries  entering  the  Yellowstone  in  this  segment; 
however,  numerous  small  streams  do  join  it,  most  of  them  intermittent. 

Waters  in  the  tributaries  are  generally  of  poor  quality  and  are  consis- 
tently of  poorer  quality  than  the  Yellowstone.  However,  the  small  Fox  Creek 
tributary  near  Sidney  is  exceptional  for  the  Lower  Yellowstone  Basin  in 
having  a  relatively  liigh  quality  water  and  supporting  a  small  trout  fishery. 
The  remaining  small  streams  are  more  typical  of  the  Lower  Yellowstone;  they 
are  intermittent  and  have  a  sodium-sulfate  type  of  water,  with  relatively 
high  dissolved  solid  concentrations  and  relatively  warm  temperatures.  With 
the  exception  of  Glendive  Creek,  low  suspended  sediment  concentrations  were 
found  in  most  creek  samples.  The  individual  loadings  on  the  Yellowstone 
River  from  each  of  these  small  streams  in  the  sub-basin  are  probably  not 
great  given  their  small  flows;  however,  taken  together,  there  is  undoubtedly 
a  significant  cumulative  effect. 
Little  Missouri  River 

Generally,  water  quality  in  the  Little  Missouri  River  drainage  is  poor  to 
fair.  The  water  is  a  sodium-sulfate  type  and  very  hard,  with  moderate  to 
high  turbidities.  The  waters  contain  moderate  to  high  amounts  of  dissolved 
solids  and  very  small  amounts  of  heavy  metals.  Concentrations  of  fecal 
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col i form  organisms  may  be  moderate  to  high. 

The  concentration  of  sediment  and  dissolved  minerals  varies  widely  with 
streamflow.  Concentrations  of  dissolved  minerals  decrease  as  streamflow 
increases,  whicti  is  due  to  dilution  by  runoff  from  precipitation  or  snowmelt. 
Musselshell  River 

The  lower  Musselshell  River  is  unlike  the  upper  portion.  The  lower 
river  is  warmer,  shallower,  saltier,  and  carries  large  sediment  loads. 
Changes  in  water  quality  are  due  to  the  surrounding  geology,  topography,  and 
irrigation  return  flows. 

Concentrations  of  dissolved  solids  increase  downstream  of  Roundup  as 
does  the  sodium  absorption  ratio.  These  parameters  continue  to  increase 
downstream  to  Mosby.  Nitrate  concentrations  attain  their  highest  concentra- 
tions at  Mosby.   Fecal  col  i forms  in  excess  of  State  standsards  have  been 
observed  at  Musselshell  and  Mosby.  Parameters  at  Mosby  considered  excessive 
are  nitrate,  suspended  sediment,  and  salts.  Suspended  sediment  and  salts 
are  the  greatest  water  quality  problems  in  the  lower  Musselshell  drainage. 
Big  Dry  Creek 

Big  Dry  Creek  waters  are  of  the  sodium  sulfate  type  and  are  a  result 
of  the  naturally  saline  soils  which  it  drains. 
Redwater  River 

The  Redwater  River  exhibits  very  high  concentrations  of  dissolved  solids 
during  its  low  flow.  High  sodium  levels  are  also  apparent  along  with  unusually 
high  concentrations  of  aluminum.  The  water  can  be  described  generally  as  a 
sodi um-sul fate  type,  hard  water. 
Ground  Waters^/ 

Most  ground  water  used  for  domestic,  stock,  municipal,  and  industrial 

57  This  section  was  prepared  by  Rickard  Hutchinson  of  the  U.S.  Geological 
Survey,  Billings,  Montana. 
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supplies  in  the  Lower  Yellowstone  area  is  from  aquifers  of  Quaternary  and 
Tertiary  age.  Aquifers  of  Mesozoic  and  late  Paleozoic  age  are  at  depths 
generally  greater  than  1,500  feet  below  land  surface.  Locally,  however, 
the  older  aquifers  are  at  shallow  depths  in  or  near  uplifted  areas  or 
beneath  major  stream  valleys. 

Quaternary  alluvial  and  terrace  deposits  yield  water  of  widely 
differing  composition  and  concentration  of  dissolved  minerals.  The  water 
is  generally  a  calcium  bicarbonate  type  and  dissolved  solids  range  from 
about  400  to  8,000  milligrams  per  liter.  The  quaternary  deposits  occur 
along  the  Yellowstone  River  and  major  tributaries  throughout  the  area. 

The  Tertiary  Fort  Union  Formation  yields  as  much  as  50  gallons  per 
minute  to  wells  tapping  sandstone  and  coal  beds.  Shallow  water  is  the 
calcium  bicarbonate  type  whereas  deeper  water  is  the  sodium  bicarbonate  or 
sodium  sulfate  type.  Dissolved  solids  range  from  about  500  to  5,000 
mill i grams  per  1  iter. 

The  Mesozoic  Fox  Hills-basal  Hell  Creek  aquifer  is  a  major  source  of 
water  throughout  most  of  the  lower  Yellowstone  area.  Dissolved  solids 
range  from  about  500  to  3,800  milligrams  per  liter.  The  Judith  River 
Formation,  Eagle  Sandstone,  Kootenai  Formation,  and  Lakota  Sandstone  provide 
fresh  to  moderately  saline  water  in  the  western  part  of  the  Lower  Yellowstone 
Area. 

Paleozoic  rocks  of  the  Tensleep  Sandstone  and  the  Amsden  Group  yield 
water  ranging  from  about  1,470  to  313,000  milligrams  per  liter  dissolved 
solids.  Water  quality  is  poorest  in  the  Dawson  County  area  and  near 
the  Musselshell  River  in  Musselshell  and  Rosebud  Counties.  Elsewhere  the 
water  is  of  suitable  quality  for  irrigation  purposes  and  wells  yield  as 
much  as  3,600  gallons  per  minute. 

Paleozoic  rocks  of  the  Big  Snowy  and  Madison  Groups  yield  water  that 
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ranges  from  about  900  to  320,000  milligrams  per  liter  dissolved  solids. 
Salinity  generally  increases  towards  the  northeastern  part  of  the  area. 
Yields  of  wells  are  as  large  as  1,3        s  per  minute. 

Ground  water  in  Eastern  Montana  is  used  widely  and  extensively  to  ful- 
fill domestic,  municipal,  and  livestock  needs.  Ground  water  probably 

thirds  of  the  total  domestic  consumption  of  water  in  the 


two- 

-  a. 
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CHAPTER  III 
SOCIOECONOMIC  CHARACTERISTICS 

Population 

Population  Estimates 

The  number  of  people  residing  in  this  eleven-county  area  increased  from 
1970  to  1975,  a  reversal  of  the  1960-1970  trend  (Table  III-l).  Surprisingly, 
the  area  regained  about  one-half  of  the  population  loss  of  the  previous 
decade  in  the  first  five  years  of  this  decade  (1970-1975).  A  stronger 
economy,  based  on  improved  agricultural  income  and  energy  development,  has  led 
to  the  reversal.   If  current  growth  rates  continue,  the  1980  planning  area 
population  will  be  higher  than  that  of  1960. 

Rosebud  County,  which  is  directly  affected  by  coal  development,  has 
shown  the  most  growth.  Even  though  five  counties  have  experienced  population 
growth  since  1970,  the  population  of  six  others  has  continued  to  decline; 
those  six  are  predominantly  agricultural  counties.  The  area  has  grown  less 
rapidly  than  the  State  and  consequently  it  has  a  lower  percent  of  the  State's 
population  than  it  did  in  1960. 
American  Indians 

There  were  over  1,900  American  Indians  in  the  planning  area  in  1970 
(Table  III-2)  which  was  an  increase  of  38.7  percent  since  1960.  Most  of 
the  Indian  people  live  in  Rosebud  County  which  contains  the  largest  portion 
of  the  Northern  Cheyenne  Indian  Reservation. 

The  Northern  Cheyenne  Reservation  was  established  by  executive  order 
on  November  26,  1884;  its  land  area  totaled  to  271,000  acres.   In  May  of 
1900  the  Reservation  was  expanded  to  its  current  boundaries  which  encompass 
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over  444,000  acres.!/  The  small  portion  of  the  Northern  Cheyenne  Reserva- 
tion lies  in  Big  Horn  County  and  adjoins  the  eastern  edge  of  the  Crow 
Indian  Reservation. 
Rural  and  Urban 

The  planning  area  population  is  more  rural  than  that  of  the  State  of 
Montana  (Table  III-3).   In  1970  over  70  percent  of  the  area's  population 
lived  in  rural  places  compared  to  only  46  percent  in  the  State  as  a  whole. 
While  rural  farm  residents  have  declined  since  1960,  the  decline  has  been 
less  rapid  than  that  experienced  throughout  the  State.  Rural  nonfarm 
population  has  also  declined  in  the  planning  area;  however,  the  number  of 
rural  nonfarm  people  increased  over  the  same  time  period  at  the  State  level. 

Glendive,  located  in  Dawson  County,  was  the  largest  town  in  the  eleven- 
county  area  in  both  1960  and  1970  (Table  III-4).  Although  Forsyth,  in 
Rosebud  County,  lost  population  between  1960  and  1970,  the  coal  development 
has  reversed  that  trend  in  the  last  five  years. 
Educational  Attainment 

Knowledge  may  be  attained  in  many  ways.  Fonnal  education  is  but  one 
way;  however,  there  are  consistent  sets  of  data  concerning  formal  education 
which  enables  comparison  between  areas.  Table  III-5  shows  the  number  of 
school  years  completed  by  persons  25  years  of  age  and  older  in  the  planning 
area,  the  State,  and  the  Nation. 

Educational  attainment  tends  to  be  lower  in  the  planning  area  than 
either  the  State  or  Nation.  Roughly  34  percent  of  the  area's  population 
has  received  only  an  eighth  grade  education  or  less  as  compared  to  25  percent 
in  the  State  and  28  percent  in  the  Nation.  This  is  not  unusual  because 


y  "Indian  Mater  and  Related  Land  Resource  Problems  in  the  Yellowstone 
River  Basin  and  Adjacent  Coal  Areas  of  Montana,  Wyoming,  North  Dakota  and 
South  Dakota",  by  Keith  H.  Corrigall,  Preliminary  Draft,  MRBC,  July  1975. 
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areas  that  are  rural  in  nature,  like  this  one,  generally  have  lower  levels 
of  educational  attainment.  Table  1 1 1-5  illustrates  the  point  by  showing 
that  the  urban  residents  of  Montana  and  the  U.S.  have  received  more  education 
than  the  average  and,  therefore,  their  rural  counterparts. 
Age  Distribution 

The  age  distribution  of  an  area's  population  may  imply  the  need  for 
certain  types  of  services.   For  instance,  it  is  readily  apparent  that 
recreational  and  health  needs  vary  among  people  according  to  age.  Certain 
age  groups  are  more  likely  to  be  participants  in  the  labor  force.  Attitudes 
of  an  area  can  also  be  influenced  by  the  age  composition  of  its  population. 

The  planning  area  contained  not  only  relatively  more  people  of  18  years 
or  younger  than  the  State  or  Nation,  but  also  a  greater  percentage  of  people 
over  65  (Table  III-6).  The  trend  in  age  distribution  between  1960  and  1970 
was  the  same  for  the  area.  State,  and  Nation.  The  median  age  increased  in 
the  Lower  Yellowstone  area  between  1960  and  1970  while  it  fell  in  the  State 
and  Nation--perhaps  indicating  out-migration  of  area  working  age  people. 

Income  and  Income  Distribution  for  Families 

It  appears  that  one  of  the  beliefs  of  our  society  is  that  "more"  means 
"better".  Consequently,  an  individual's  income  has  been  viewed  as  one  of 
the  major  determinants  of  how  "well  off"  that  individual  is.  However,  other 
factors  may  be  considered  in  determining  whether  or  not  one  group  is  "better 
off"  than  another.  Unfortunately,  methods  do  not  exist  for  expressing  some 
of  these  other  factors  in  comparable  and  measurable  terms  (e.g.,  a  preference 
for  living  in  a  small  town  versus  a  large  city).  On  the  other  hand,  infor- 
mation concerning  income  levels  is  readily  available,  but  it  must  be  viewed 
in  its  proper  perspective.   Income  is  only  one  factor  that  may  give  an  insight 
into  an  area's  overall  well-being. 

III-8 


00 

+-> 

c 

rO 

4-> 

•  1 — 

^ 

n3 

-C 

c 

•^^^ 

f— * 

'-'1 

13 

H- 

C 

o 

(C 

+J 

c 

c 

o 

o 

•  r- 

s: 

-!-> 

3 

•« 

-Q 

dj 

•r— 

c 

i~ 

o 

4-> 

+-> 

OO 

l/l 

•/— 

5 

Q 

o 

r— 

cu 

1 — 

en 

CU 

<C 

>- 

r— 

i~ 

ro 

<u 

S- 

3 

(U 

o 

c 

— 1 

<u 

CO 

QJ 

-C 

+-> 

UD 

c 

1 

•) — 

<D 


X3 


n 

00 

en 

u~> 

1/1 

o 

'S- 

LT) 

cr. 

Co' 

cu 

r^ 

CO 

LT) 

CXI 

+-> 

en 

ro 

r— * 

•l-> 

l/l 

"O 

Ol 

+-) 

o 

CTi 

t — 1 

o 

Ln 

•r- 

to 

• 

. 

c 

a\ 

Ln 

LO 

en 

en 

r3 

1 — i 

CO 

LT) 

<NJ 

o 

Ln 

■-D 

en 

1 — 1 

r^ 

• 

> 

. 

. 

en 

V.O 

CO 

en 

t-^ 

1 — 1 

(^ 

LD 

CvJ 

ro 

C 

+-> 

ro 

C 

LO 

■M 

QJ 

S- 

C 

CJ 

(O 

o 

S- 

cu 

s: 

cu 

>- 

C 

Q. 

CO 

r^ 

r~~ 

CO 

CO 

> 

• 

. 

• 

cn 

c» 

t— ) 

cr> 

r^ 

f — t 

ro 

LT) 

C\J 

o 

en 

c^ 

CO 

■=3- 

r- 

• 

• 

• 

cu 

CTi 

00 

o 

o 

CO 

c 

t— 1 

n 

Ln 

r-t 

oo 

o 

S-   -M 

CU    ul 

3   3 

o  o 

_1  1 — 

p 

cu 

O 
CO 

en 

r^ 

O 

Ln 

CT. 

1 — 1 

CO 

O 

CO 

.— 1 

'=r 

■^ 

1 — t 

CM 

t- 

OJ 

TD 

, 

LT, 

t/i 

O 

cu 

i- 

i- 

> 

ro 

rO 

-TD 

cu 

cu 

CU 

C 

—I 

>> 

>> 

fO 

<D 
CD 

CO 

•^^ 

c/1 

ra 

. — 1 

CO 

i- 

c 

t- 

o 

cu 

n3 

cu 

-(-> 

>1 

•r— 

X5 

-a 

c 

CO 

Ln 

(U 

=) 

t — 1 

CO 

2: 

4-> 
ro 

:n 
o. 
o 

Q- 

C|- 
O 

C/1 

LO 

c; 
cu 

CJ 
CD 
CTi 


c 

ro 

O 

CO 

en 


LO 

c 
cu 

CJl 


3 
n3 
QJ 

S- 

CO 


III-9 


The  distribution  of  families  by  income  class,  average  income,  and  median 
income  is  shown  in  Table  III-7.  Several  things  can  be  observed  from  this 
table.  Relatively  more  of  the  families  in  the  Lower  Yellowstone  receive 
less  than  $6,000  income  than  families  in  the  U.S.  or  the  State  of  Montana. 
Also,  relatively  fewer  families  in  the  area  receive  $15,000  or  more  compared 
to  the  U.S.  or  Montana.  The  average  and  median  incomes  in  the  planning 
area  are  also  lower  than  those  of  the  State  or  the  Nation.  The  lower  family 
income  is  influenced  by  the  rural  nature  of  the  area.  As  can  be  observed 
in  Table  III-7,  rural  income  distribution  is  skewed  toward  the  lower  incomes 
to  a  greater  extent  that  that  of  urban  families.  Likewise,  the  average 
and  median  incomes  are  also  lower  for  rural  than  for  urban  families. 

Earnings  by  Sector  and  Per  Capita  Personal  Income 

Certain  sectors  of  an  economy  are  defined  to  be  basic  and  others 
non-basic.  Basic  sectors  are  those  whose  output  exceeds  local  needs  which 
results  in  exports  to  outside  areas.  The  nonbasic  sectors  depend  on  income 
generated  by  the  basic  sectors  for  their  support.  Sales  by  the  retail 
sector  to  farmers  in  the  area  are  examples  of  nonbasic  sales  but  retail  sales 
to  nonlocal  tourists  would  be  basic  sales.  A  farmer  selling  his  wheat  overseas 
would  be  making  a  basic  sale.  Most  economies  have  both  basic  and  nonbasic 
sectors.  Formal  techniques  exist  for  estimating  whether  or  not  a  given  sector 
is  basic  but  the  use  of  these  techniques  is  beyond  the  scope  of  this  report. 

Agriculture  is  the  main  basic  industry  in  the  area.  Mining  and  manu- 
facturing are  the  other  basic  sectors.  Without  these  basic  sectors  many  of 
the  other  sectors  would  not  be  able  to  sustain  their  current  levels  of  output. 

Examination  of  Tables  III-8  and  III-9  provides  a  useful  insight  into 
the  area's  economy.   For  each  of  the  five  years  shown,  farm  earnings  were  the 
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most  important  of  all  sectors.!/  Mining  appears  to  be  increasing  in  impor- 
tance. The  figures  shown  in  Table  III-8  are  in  constant  1975  dollars,  which 
means  that  values  have  been  increased  to  reflect  the  general  inflation  level 
of  1975.  Changes  in  total  earnings,  therefore,  are  due  mainly  to  changes  in 
real  (physical)  output  of  the  economy  rather  than  just  general  inflation. 
Some  of  that  change,  however,  has  been  caused  by  fluctuating  prices;  but  one 
must  realize  that  price  changes  occur  for  reasons  other  than  inflation.  For 
example,  agricultural  prices  may  rise  or  fall  due  to  changes  in  supply  and 
demand  for/of  the  commodity.  These  conditions  are  also  reflected  in  the 
1975  base  figures  of  Table  III-8. 

Total  earnings  in  1973  increased  by  almost  $64  million  over  1972. 
Direct  earnings  in  the  agricultural  sector  alone  accounted  for  almost  $50 
million  or  over  75  percent  of  the  increase.  However,  in  1974  total  earnings 
fell  by  $34  million  from  those  of  1973.  The  decline  in  earnings  in  the  farm 
sector  alone  amounted  to  $38  million.  The  reasons  for  these  large  changes 
in  farm  earnings  will  be  examined  later.   Increased  earnings  in  other  sectors 
helped  offset  some  of  the  impact  of  the  reduced  agricultural  earnings. 

Total  personal  income  and  per  capita  income  are  markedly  affected 
by  the  farm  sector  earnings. r./  In  1973  per  capita  income  in  the  planning 


2/  Earnings  are  the  sum  of  wages  and  salaries,  other  labor  income  and 
proprietor's  incomes  in  each  industry  (U.S.  Water  Resources  Council,  1972 
OBERS  Projections,  Series  E,  Population,  Vol.  1,  p.  21).  These  are  estimated 
by  place  of  work. 

y     Personal  income  "consists  of  wages  and  salaries  (in  cash  and  in  kind, 
including  tips  and  bonuses  as  well  as  contractual  compensation),  various 
types  of  supplementary  earnings  termed  other  labor  income  (the  largest 
item  being  employer  contributions  to  private  pension,  health  and  welfare 
funds),  the  net  incomes  of  owners  of  unincorporated  businesses  (farms  and 
nonfarm  with  the  latter  including  the  incomes  of  independent  professionals), 
net  rental  income,  dividends,  interest,  and  government  and  business  transfer 
payments  (consisting  in  general  of  disbursements  to  persons  for  which  no 
services  are  rendered  currently,  such  as  unemployment  benefits.  Social 
Security  payments  and  welfare  and  relief  payments)".  U.S.  Water  Resources 
Council,  1972  OBERS  Projections,  p.  20. 
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area  had  gone  beyond  the  U.S.  average.  With  declining  agricultural  earnings 
encountered  in  1974  came  a  reduced  per  capita  income.   In  general,  the  area's 
per  capita  personal  income  has  always  been  below  that  for  the  Nation  as  a 
whole.  The  strong  dependence  of  the  area  on  agriculture  accounts  for  the 
weak  relative  position. 

Employment 

Sector  Employment 

Another  way  of  gaging  the  importance  of  a  specific  sector  is  to  look 
at  its  employment.  Employment  figures  provide  a  picture  of  economic  sectors 
that  may  be  different  from  that  provided  by  earnings. 

Examination  of  sector  employment  gives  some  indication  of  each  sector's 
temporal  growth.  While  employment  does  not  directly  reflect  output,  it  does 
give  one  an  indication  of  a  level  of  output  that  has  not  been  masked  by  price 
changes.  For  most  nonagricultural  sectors  output  tends  to  increase  along 
with  employment.  However,  productivity  can  color  the  picture  provided  by 
employment.  For  example,  since  productivity  has  continued  to  increase 
in  the  farm  sector,  output  has  gone  up  while  employment  has  actually  gone 
down;  consequently,  it  is  possible  that  employment  figures  could  provide  a 
distorted  view  of  the  farm  sector. 

Total  employment  increased  slowly  from  1970-1974  (Table  III-IO);  most 
of  this  growth  was  in  the  nonfami  sector.  Contrary  to  some  areas,  total 
farm  employment  in  the  Lower  Yellowstone  (proprietors  plus  wage  and  salary 
employment)  decreased  but  not  significantly.  The  nondisclosure  policies  of 
BEA  make  it  somewhat  difficult  to  tell  which  sectors  actually  experienced 
employment  growth;  but  it  appears  that  mining,  manufacturing,  and  construction 
experienced  the  highest  percentage  rates  of  growth  while  the  trade  sector 
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had  the  largest  increase  in  the  number  of  new  employees.  Government  employment 
has  also  gone  up;  most  of  the  increase  has  been  at  the  State  and  local  levels. 
Unemployment  Rate 

Unemployment  in  the  planning  area  has  been  consistantly  and  substantially 
lower  than  the  State  or  National  average.  A  slight  increase  in  unemployment 
occurred  in  1975  (Table  III-ll);  it  was  probably  in  response  to  the  general 
economic  slowdown  experienced  by  the  Nation  at  that  time.  Since  the  area 
is  primarily  agricultural,  the  cyclical  fluctuations  of  other  economic  sectors 
do  not  appear  to  have  a  substantial  impact  on  the  area's  economy,  at  least 
in  the  short  run. 

Agriculture 

At  the  present  time,  agriculture  is  by  far  the  most  important  sector  of 
the  area's  economy.  Expenditures  by  the  farm  sector  for  the  purchase  of  its 
inputs  (e.g.,  machinery,  fuel,  fertilizer)  are  crucial  to  the  output  of  other 
sectors.   If  agriculture  were  to  disappear,  many  other  businesses  would  also 
disappear.  Undoubtedly  the  economy  will  change  over  time,  but  it  does  not 
appear  that  agriculture  will  ever  become  unimportant. 
Farm  Size  and  Income 

The  number  of  farms  and  ranches  in  the  planning  area  has  decreased  by 
30  percent  since  1949  (Table  III-12).  Total  land  in  farms  and  ranches  has 
changed  very  little  over  the  same  period  of  time;  consequently,  the  average 
farm  size  has  increased  by  about  40  percent  from  just  over  2,500  acres  to 
over  3,500  acres. 

It  is  instructive  to  examine  the  value  of  agricultural  products  sold 
as  shown  in  Table  III-12.  Part  of  the  increase  shown  is  due  to  increased 
production.  However,  a  large  part  of  the  increase,  particularly  between 
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1969  and  1974,  was  due  to  price.   In  1969  the  food  grain  index  (wheat  is 
a  food  grain)  had  sagged  to  87  (price  in  1967  =  100);  by  1974  price  increases 
had  raised  the  index  to  299.1/  Feed  grain  prices  (e.g.,  barley)  followed  a 
similar  but  less  spectacular  pattern.  The  index  for  meat  animals  was  165  in 
1974,  compared  to  119  in  1969  .^/  The  value  of  all  agricultural  production 
doubled  in  five  years;  food  grain  prices  more  than  tripled  in  contrast  to 
meat  animal  prices  which  increased  by  only  39  percent. 

Historically,  livestock  and  livestock  products  have  contributed  60 
percent  or  more  to  the  total  value  of  the  area's  agricultural  production. 
The  year  1974  was  an  exception  because  crops  accounted  for  almost  54  percent 
(15  percent  higher  than  normal)  of  total  value.  The  major  reason  for  the 
shift  was  due  to  relative  price  changes  rather  than  a  change  in  the  mix  of 
agricultural  outputs. 

The  reader  may  recall  that  farm  earnings  (Table  III-8)  dropped  sharply 
in  1974  from  1973,  after  having  increased  substantially  between  1972  and 
1973.  Agricultural  price  indexes  help  explain  that  event.  The  price 
indexes  for  the  years  1972,  1973,  and  1974  were  109,  214,  and  299  respec- 
tively for  food  grains;  105,  162,  and  242  respectively  for  feed  grains; 
and  147,  198,  and  155  respectively  for  meat  animals.   In  short,  both  grain 
and  meat  animal  prices  increased  substantially  between  1972  and  1973. 
Between  1973  and  1974  grain  prices  continued  up,  but  meat  animal  prices 
fel  1 ■  Since  the  Lower  Yellowstone  is  primarily  a  livestock  producing  area, 
that  fall  severely  affected  agricultural  income.  While  the  value  of  agri- 
cultural products  fell  between  1973  and  1974,  total  agricultural  expenses 


4/  U.S.  Department  of  Agriculture,  Agricultural  Statistics  1975,  p.  453. 

5/  Ibid. 
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increased  across  the  Nation  by  about  12  percent. £./  It  is  reasonable  to 
assume  that  expenses  in  the  study  area  went  up  in  a  similar  manner.  These 
changes  combined  to  substantially  reduce  farm  earnings  in  1974  from  those 
of  1973. 

One  often  overlooked  aspect  of  agriculture  is  the  expenditures  made  by 
that  sector  for  other  items.  Even  when  earnings  and  net  income  are  down 
for  farmers  and  ranchers,  they  still  have  to  make  about  the  same  amount  of 
expenditures;  consequently  short  term  income  variations  are  probably  not 
felt  very  strongly  by  the  supplying  sectors.   In  addition,  farmers  and 
ranchers  tend  to  purchase  many  of  their  items  locally  and  in  doing  so  they 
generate  large  amounts  of  business  for  local  merchants.  Farm  production 
expenses  had  approached  $100  million  by  1974  in  the  study  area.  A  large 
part  of  that  $100  million  expenditure  was  gross  sales  for  local  businesses. 

If  farm  income  was  depressed  over  several  years,  the  supplying  sectors 
would  start  to  feel  the  crunch  also.  The  likelihood  of  such  an  event  would 
probably  be  higher  due  to  weather  than  due  to  market  conditions. 
Crop  and  Livestock  Production 

In  the  past,  wheat  has  been  the  largest  crop  produced  in  the  area 
(Tables  III-13,  14,  and  15).  More  wheat  is  now  grown  on  fewer  acres  than  in 
1949  due  to  increases  in  productivity.  These  increases  in  productivity 
reflect  improved  technology  and  better  management. 

Hay  and  feed  grain  production  also  has  increased  steadily  since  1949. 
A  large  part  of  the  production  of  hay  and  feed  grain  is  used  locally  to 
produce  livestock.  As  a  consequence,  the  value  of  crops  sold  (Table  III-12) 
does  not  fully  reflect  the  true  level  of  production;  the  value  of  the 
roughage  and  feed  grain  crops  is  realized  indirectly  through  sales  of  livestock, 

6/  Ibid. 
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Beef  cattle  and  calves  are   the  most  numerous  of  all  the  livestock 
produced  in  the  area  (Table  III-16).  The  number  of  cattle  and  calves  has 
more  than  doubled  since  1949.  Sheep  and  lamb  numbers  increased  from  1949 
to  1954  but  have  fallen  by  more  than  50  percent  since  then.  Milk  cow 
numbers  have  declined  steadily  since  1949. 
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CHAPTER  IV 
PROJECTED  REQUIREMENTS 

The  source  of  the  information  presented  in  this  chapter  is  a  collection 
of  several  Ad  Hoc  Group  reports  done  specifically  for  this  Level  B  Study. 
The  reader  is  referred  to  the  individual  reports  for  more  detailed  explana- 
tions of  the  methodology  used  for  each  of  the  topics  that  follow. 


Agriculture 

The  base  figures  shown  in  Tables  III-13  through  III-16,  in  the 
discussion  of  the  agricultural  sector,  are   also  included  in  the  following 
tables  which  present  the  OBERS  projections  for  comparison.!/  Since  crop 
and  livestock  production  and  the  amount  of  land  used  in  that  production 
tend  to  fluctuate  from  year  to  year,  no  one  year  is  truly  representative 
of  the  agricultural  situation.  To  provide  an  accurate  representation  of 
the  base  condition,  production  data  from  1972,  1973,  and  1974  were  averaged 
to  represent  the  base  year  of  1975.  Actual  1975  data  was  not  used  because 
it  was  not  available  at  the  time  this  work  was  undertaken. 

The  OBERS  projections  stemmed  from  work  performed  by  the  Office  of 
Business  Economics  (OBE)  and  the  Economic  Research  Service  (ERS);  OBERS 

is  the  acronym  which  combines  the  abbreviations  of  the  two  agencies. 

— i 

1/  The  State  of  Montana  requested  that  44  percent  of  the  irrigated  crop 
acres  in  Custer  County  be  included  in  the  Lower  Yellowstone  area  rather 
than  the  Tongue-Powder.  The  State  also  requested  that  70  percent  of 
Custer  County's  nonirrigated  crops  be  included  in  the  Lower  Yellowstone 
with  the  remaining  30  percent  in  the  Tongue-Powder.  Livestock  in  Custer 
County  was  not  apportioned  between  areas;  it  was  retained  entirely  within 
the  Tongue-Powder  Area. 
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The  OBERS  program  arose  from  a  need  for  a  comparable  data  base  that 
could  serve  the  entire  nation  and  its  regions  in  a  consistant  and  uniform 
manner.  Although  the  OBERS  projections  are  used  in  this  planning  effort, 
they  in  no  way  have  restricted  the  use  of  other  projections  in  the  planning 
process. 

Population  growth,  per  capita  income  levels,  crop  and  livestock  prices, 
and  foreign  demand  for  commodities  are  a  few  of  the  more  important  variables 
used  to  formulate  the  OBERS  projections  at  the  national  level.  By  assuming 
changes  in  the  action  of  the  variables,  different  sets  of  national  demands 
can  be  projected.  This  report  deals  with  two  sets,  the  OBERS  series  E  and 
E'  projections. 2/ 

The  OBERS  E'  projections  are  more  recent  than  the  E  projections  and 
reflect  increased  grain  exports  and  increased  agricultural  productivity. 

Once  national  projections  were  made,  they  were  disaggregated  to  the 
various  states;  from  there,  they  were  disaggregated  to  the  individual 
planning  areas  by  the  Agricultural  Ad  Hoc  Group. 1/ 
Nonirri gated  Cropland 

Table  IV-1  illustrates  the  OBERS  projections  (E  and  E')  for  nonirri- 
gated  croplands  in  the  years  1985  and  2000.  Decreases  in  harvested  acres 
range  from  54,000  acres  under  E'  to  270,000  under  E  by  the  year  2000. 
In  short,  OBERS  shows  a  steadily  decreasing  demand  for  those  commodities 
produced  on  the  area's  dry  farms,  even  under  the  assumption  of  increased 
exports  in  Series  E' . 


2/  The  Department  of  Commerce,  Bureau  of  Census,  has  made  several 
series  of  population  projections  which  they  label  as  C,  D,  E,  etc. 
Series  E  assumes  a  birth  rate  which  will  eventually  result  in  no  further 
population  growth  in  the  United  States--except  for  immigration. 

3/  See  Agricultural  Projections  and  Supporting  Data,  Agricultural  Ad 
Hoc  Work  Group  Report,  February  1977. 

IV-2 


o 
o 
o 

C\J 


ra 


LO 

CO 

o-i 

' — 

s_ 

o 

^- 

LO 

a. 

o 

s_ 

(J 

T3 

CU 

-I-) 

ro 

en 

•  r— 

(0 

s- 

c 

S- 

fO 

•1— 

4-> 

c 

c 

o 

0 

z: 

-o 

» 

aj 

OJ 

■(-> 

c 

LO 

0 

a; 

-!-> 

> 

CO 

s- 

3 

03 

0 

3: 

^— 

r-— 

<*- 

0) 

0 

>- 

01 

s- 

O) 

0) 

S- 

■5 

u 

0 

<c 

_l 

-0 

CD 

+-> 

0 

QJ 

•1-3 

0 

S- 

Cl. 

J3 


CO 

LO 

LO 

r^ 

CO 

CO 

0 

LO 

'^ 

n 

OJ 

r^ 

LO 

en 

r^ 

CM 

0 

cn 

0 

00 

ro 

ro 

r-. 

CM 

00 

CO 

ro 

LO 

0 

*• 

*> 

•* 

*^ 

n 

#1 

0 

en 

1 — 

0-1 

CM 

"^ 

00 

- 

CNJ 

C\J 

ro 

LO 

0 

LO 

CTl 

UJ 

CO 

"— 

CM 

r~^ 

00 

OJ 

•  ^ 

S- 

QJ 

^a- 

CO 

LD 

0 

C\J 

CM 

, 

LO 

cn 

OO 

ro 

LO 

00 

(y\ 

LO 

^ 

r-~ 

0 

LO 

ro 

00 

CO 

CO 

CTl 

0 

LO 

CO 

cn 

CO 

•» 

*» 

r- 

r> 

#* 

^ 

a-1 

00 

r— 

r^ 

LO 

CO 

LO 

cn 

CM 

LO 

cn 

CM 

CTl 

^ 

0 

LO 

0 

CM 

CO 

LO 

cn 

0 

cn 

f — 

CO 

CM 

LO 

CO 

0 

oo 

r-~ 

00 

LO 

r-^ 

LO 

CM 

CO 

0 

#v 

»> 

#* 

*< 

#1 

•* 

0 

^ 

C\J 

LO 

r~. 

CM 

CM 

C\J 

L£3 

C\l 

^ 

CO 

LD 

CO 

UJ 

00 

LO 

(/) 

OJ 

•  r- 

s- 

0) 

ro 

r— 

LO 

r^ 

f— 

cn 

LO 

LO 

r^ 

00 

LO 

r^ 

00 

a^ 

cn 

CM 

LO 

LO 

Ln 

00 

CM 

cn 

0 

o^ 

0 

cn 

CO 

cn 

00 

»v 

•^ 

»« 

*% 

#>• 

•^ 

r> 

cr. 

0 

CO 

00 

cn 

CO 

CM 

CO 

0 
ro 

C\J 

^ 

CO 

LO 

LD 

?^l 

?^l 

■*~v^ 

0 

^ 

0 

00 

00 

0 

t^ 

r^ 

CO 

CO 

O) 

00 

LO 

CM 

cn 

r^ 

CO 

cn 

00 

C\J 

CM 

r-^ 

cn 

LO 

0 

CM 

to 

n 

•^ 

n 

»« 

•* 

*< 

«% 

re 

L£) 

LO 

r~^ 

LO 

ro 

ro 

CM 

CQ 

<r 

CM 

CM 
CM 

LO 
CO 

4-> 

•f— 

> 

• 

> 

• 

. 

. 

c 

0 

0 

0 

u 

LJ 

0 

u 

LJ 

0 

u 

ID 

<c 

cC 

<C 

<c 

<c 

<c 

<C 

■a: 

<C 

ct 

c 

•1 — 

ro 

S- 

C3 

c/l 

CL 

QJ 

0 

S- 

1 — 

-0 

s- 

0 

X3 

QJ 

0 

M- 

OJ 

>1 

03 

OJ 

■M 

en 

Ol 

■)-> 

00 

r— 

fO 

C 

fO 

(/) 

) — 

QJ 

X 

03 

QJ 

0} 

S- 

+J 

i- 

cn 

>, 

03 

+-> 

-C 

>1 

0 

•t— 

ro 

03 

QJ 

0: 

f— 

0 

3 

q: 

c_> 

00 

0 

03 

> 

zc 

Ll_ 

1— 

QJ 

CO 

03 
J3 

Ol 


QJ 
00 


cn 

LO 

cn 


QJ 


cn  O 


0 

■0 

s- 

QJ 

^ 

+J 

4-> 

0 

cn 

^ 

00 

cn 

00 

■" 

QJ 

00 

c 

s- 

3 

03 

OJ 

«^ 

>,t--. 

cn 

S- 

0 

4- 

SI 
cn 

00 

Zl 

3 

0 

00 

s- 

c 

^ 

QJ 

+J 

CJ 

CM 

( — 

p^ 

03 

cn 

s- 

r— 

13 

-(-> 

C/l 

, — 

S- 

3 

03 

0 

QJ 

•r- 

>> 

S_ 

cn 

S- 

<: 

0 

LO 

L|- 

00 

m 

03 

c 

< 

-(-> 

QJ 

ZD 

03 
T3 

0 

1/1 

^— 

•  1 — 

t/1 

03 

q; 

i- 

03 

C/1 

Z3 

-t-J 

-M 

03 

l+- 

r^ 

-0 

0 

3 
0 

H- 

OJ 

•r— 

0 

cn 

t- 

03 

cn 

QJ 

s^ 

<: 

U 

QJ 

S- 

> 

cn 

3 

03 

LD 

0 

cn 

00 

03 
00 

1 — 

■I— 

c^l 

IV-3 


Irrigated  Cropland 

Total  irrigated  acres  in  the  Lower  Yellowstone  are  also  projected 
to  decline  by  OBERS  (Table  l\l-2).     Therefore,  it  appears  that  there  is 
no  need  to  expand  irrigation  in  the  planning  area  over  the  next  25 
years--given  the  projections  in  Table  IV-2. 

However,  Table  IV-3  presents  an  OBERS  forecast  of  increased  cattle 
production  in  the  planning  area  under  both  E  and  E'.  This  appears  to  be 
in  direct  conflict  with  the  projections  found  in  Table  IV-2. 

The  Agricultural  Ad  Hoc  Group,  felt  that  OBERS  had  fallen  far  short 
in  relating  its  forecasted  red  meat  production  to  the  amount  of  grain  and 
roughage  needed  to  sustain  that  level  of  production.  To  more  accurately 
relect  the  effects  of  increased  red  meat  production  on  demand  for  future 
irrigation,  the  group  devised  a  means  to  modify  the  OBERS  projections--so 
the  "third  projections"  (3E  and  3E')  were  evolved. 

The  best  interpretation  that  can  be  given  to  the  third  projection 
is  that  it  represents  a  high  level  of  demand.  That  level  assumes: 
(1)  the  OBERS  livestock  projections  are  about  right;  (2)  the  historical 
method  of  production  (i  .e.,  cow-calf  rather  than  feeder  operations)  of 
cattle  will  continue  in  the  future;  and  (3)  there  will  not  be  a  major  shift 
crop  production  away  from  cash  crops  such  as  wheat  and  sugar  beets.  Table 
IV-4  demonstrates  needed  future  production  (measured  in  feed  units)  of 
roughage  and  grain  to  meet  the  OBERS  livestock  projections.!/ 

Assuming  that  enough  alfalfa  is  grown  to  remove  the  total  deficit 
and  to  satisfy  livestock  demand  for  additional  feed  units  in  the  Lower 
Yellowstone  Planning  Area  (alfalfa  contains  1100  feed  units  per  ton), 
then  an  additional  133,000  to  206,000  new  irrigated  acres  must  be  added 


4/  One  feed  unit  is  the  food  value  of  one  pound  of  No.  2  corn. 
Agricultural  Projections  and  Supporting  Data,  Part  III,  February,  1977. 
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by  1985  and  221,000  to  274,000  acres  by  the  year  2000.  Another  assumption 
here  is  that  none  of  the  additional  demand  for  roughage  is  met  by  expanding 
nonirrigated  acres.  If  this  is  the  case,  then  the  roughage  demand  for 
new  irrigated  acres  would  be  that  presented  in  Table  I\/-5. 

Table  IV-5.  Base  Acres,  OBERS  Projections, 

3E,  and  3E'  for  Irrigated  Lands, 

Lower  Yellowstone,  Montana 


Projections 


1985 


Acres 


2000 


Base  Year 

144,086 

151,904 

OBERS  E 

138,232 

146,023 

OBERS  E' 

145,355 

154,534 

3E 

358,845 

425,851 

3E' 

284,630 

373,498 

In  using  these  projections  for  planning  purposes,  it  must  be  kept  in 
mind  that  the  3E  and  3E'  forecasts  indicate  a  high  level  of  future  demand 
while  OBERS  E  and  E'  indicate  a  low  level  of  future  demand.  Actual  demand 
for  agricultural  products  and  related  irrigated  acres  in  the  future  lie 
somewhere  in  between. 

Plate  IV-1  locates  existing  irrigated  lands  and  irrigable  lands; 
there  are  approximately  805,800  irrigable  acres  in  the  planning  area  but 
only  a  small  percentage  is  feasible  for  actual  irrigation. 

Sal ine  Seeps 

In  recent  years,  the  saline  seep  problem  has  been  identified  as  a 
major  threat  to  agricultural  productivity  throughout  Central  and  Eastern 
Montana.  According  to  a  recent  publication  by  the  Montana  Department  of 
Health,  another  less  recognized,  but  equally  important,  problem  is  the 
long-term  impact  of  saline  waters  on  hydrologic  systems  (i.e.,  rural  and 
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PLATE  IV-1   IRRIGATED  AND 

IRRIGABLE  LANDS 
Legend 


Irrigated  Lands 
Irrigable  Lands 
Drainage  Boundary 


YELLOWSTONE  BASIN  AND  ADJACENT  COAL  AREA  LEVEL  B  STUDY 
MISSOURI  RIVER  BASIN  COMMISSION 
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domestic  stock  wells,   ponds,   reservoirs,   springs,   streams,   and  municipal 
water  supplies)  .^ 

The  portions  of  the  Yellowstone  Basin  that  have  been  affected  by 
saline  seeps  are  usually  underlain  by  a  thin  aquifer  which,   in  turn,    lies 
over  some  thick,   impervious  shale  or  dense  clay  strata.     The  potential 
exists  for  many  of  these  shallow  aquifers  to  become  polluted  by  saline 
waters  given  some  impetus  by  man's  farming  activities.     Shallow  ground 
water  represents  a  particularly  valuable  resource  in  Eastern  Montana, 
where  it  serves  as  the  primary  source  of  water  for  man  and  animal   alike; 
there  are  few  alternative  sources  of  water  so  pollution  of  the  groundwater 
with  salts  could  cause  a  real   economic  hardship  in  area  so  affected. 

Figure  IV-1   illustrates  the  dynamics  of  a  saline  seep.     Water  infil- 
trates a  salt-laden  solution.     Naturally  occurring  salts,   found  in  the  soil. 

Figure  lV-1.     Formation  of  a  Saline  Condition 


Precipitation 


Irrigation! 


Impervious   Shale 


5/     See   Investigation  of  Salinity   in  Hydrological    Systems   in  Montana, 
Water  Quality  Bureau--Department  of  Health  and  Environmental   Sciences, 
July,   1975. 
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go  into  solution  and  move  with  the  water  through  the  soil  into  the  aquifer. 
At  this  point,  the  saline  water  moves  laterally  through  the  aquifer  above 
the  impervious  shale  to  a  discharge  area  (i.e.,  a  spring,  seep,  or  stream). 

In  dryland  farming  areas,  saline  seeps  appear  to  be  directly  related 
to  farming  methods  that  leave  the  land  fallow.  During  wet  years  the 
moisture  content  of  the  soil  will  increase  to  the  point  where  excess 
moisture  percolates  through  the  ground  to  an  extent  that  a  seep  condition 
develops.  Salts  originating  from  overuse  of  water  on  irrigated  lands 
may  also  cause  seep  conditions,  and  is  also  a  growing  problem  in  Montana 

Table  IV-6  shows  the  number  of  acres  affected  by  saline  seeps  and 
irrigation  salinity  in  the  Lower  Yellowstone  Planning  Area. 


Table  IV-6.  Estimated  Acreage  Affect  by  Salinity  Conditions, 
Lower  Yellowstone,  Montana!/ 


County 

Acres 

Planning  Area 

Saline  Seep 

Irrigation  Salinity 

Lower 
Yellowstone 

Musselshell 

Treasure 

Rosebud 

924 

495 
200 
350 

Garfield 
McCone 
Richland 
Prairie 
Dawson 
Wibaux 
Fal Ion 
Carter 
Total 


10,000 
3,500 
250 
200 
300 
753 

15,927 


161 

20 

100 


1,326 


1/  Source:  Investigation  of  Salinity  in  Hydro! ogical  Systems  -  Water 
Quality  Bureau,  July  1975. 


Domestic,  Industrial,  Non-Energy  Mineral,  and  Livestock  Water 


Domestic 

Table  IV-7  shows  projected  population  increases  for  the  Lower  Yellow- 
stone Planning  Area  which  relates  to  possible  levels  of  energy  (coal) 
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development  in  Eastern  Montana.^/  Associated  with  each  population  figure 
is  the  amount  of  water  consumed  by  that  population.  The  consumptive  use 
is  roughly  35  percent  of  185  gallons  per  person-day. Z/  Approximately  65 
percent  returns  to  the  water  ways  as  waste-water. 


Table  IV-7.  Population  Projections  and 
Associated  Consumptive  Water  Requirements, 
Lower  Yellowstone,  Montana 


Projection 


Base  Year 


1985 


2000 


Current 
af/y 

Low 
af/y 

Most  Probable 
af/y 

Extensive 
af/y 


48,578 
2,805 


1/ 


52,700 

60,500 

3,044 

3,494 

55,320 

67,950 

3,195 

3,925 

54,125 

66,940 

3,126 

3,866 

]_/   Level  anticipated  for  both  F/WO  and  Recommended  Plan  conditions. 

At  the  present  time,  public  and  private  wells  serve  77  percent  of 
the  area's  population  while  public  surface  sources  serve  the  remaining 
23  percent.  Some  residents  may  be  served  by  both;  however,  groundwater 
is  the  major  source  of  domestic  consumption  in  Eastern  Montana. 
Industry  and  Non-Energy  Minerals 

Within  the  industry  category  is  included  the  manufacture  of  (1)  petro- 
leum, (2)  food  and  kindred  products,  and  (3)  other. ^/  Non-energy  minerals 


6/  See  Current  and  Projected  Population,  Income  and  Earnings,  Ad  Hoc 
Group  on  Projections. 

7/  Ad  Hoc  Work  Group  on  Unit  Water  Requirements. 

8/  U.S.  Department  of  Commerce,  Special  Report  Series:  Water  Use  in 
Manufacturing,  1975. 
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include:   (1)  stone,  (2)  sand  and  gravel,  and  (3)  lime. 9/  Table  IV-8 
shows  estimates  of  base  and  future  consumptive  water  use  by  these  sectors, 


Table  IV-8,  Industrial  and  Non-Energy  Consumptive  Use, 
Lower  Yellowstone,  Montana!/ 


af/y 

Sector 

1975 

1985 

2000 

Industrial^/ 

2,900 

3,100 

3,300 

Non-Energy  Minerals 

19 

24 

34 

Totals 

2,919 

3,124 

3,334 

1/  See  Energy  for  its  water  requirements. 

2/  Includes  industrial  consumption  at  Miles  City, 

Livestock 

Water  is  consumed  in  two  ways  in  its  use  by  livestock.  First  through 
its  actual  physical  consumption  and  second,  through  evaporation  from  stock 
ponds.  Evaporation  is  significantly  greater  than  actual  consumption. 

According  to  the  OBERS  projections  the  demand  for  red  meat  is  expected 
to  increase  over  the  next  25  years.  Tables  IV-9  and  IV-10  illustrate 
actual  and  evaporative  consumption  based  on  these  projections. 

Flood  Control 


The  Corps  of  Engineers  (COE)  and  the  Soil  Conservation  Service  (SCS) 
were  given  the  task  of  describing  flood  damages  and  streambank  erosion 


9/  See  Non-Energy  Mineral  Industry  Water  Needs,  Yellowstone  River  Basin 
Study  Area,  1985  and  Year  2000,  Ad  Hoc  Group  on  Updating  Minerals  Data, 
May,  1977. 

1_0/  See  Flood  Damages  and  Streambank  Erosion  Damages  Along  Main  Stem 
Reaches,  Corps  of  Engineers,  December,  1975,  and  Flood  Control  and  Stream- 
bank  Erosion  Needs:  Drainage  Areas  Less  than  400  Square  Miles,  Soil 
Conservation  Service,  November,  1976. 


IV-13 


to 

+J 

c 

(U 

E 

OJ 

s.- 

^1 

•r— r 

3 

fO 

cr 

c 

<U 

(a 

cs: 

-i-> 

c 

s_ 

0 

OJ  2: 

4-> 

in 

»• 

3 

O) 

c 

.^ 

0 

u 

-!-> 

0 

to 

-l-J 

■? 

CO 

0 

cu 

> 

r^ 

•  r— 

OJ 

—J 

>- 

S- 

• 

O) 

cr, 

^ 

1 

0 

0) 


J3 


c 

O) 

E 

O) 

S- 

3 

cr 
ai 
d; 

<u 
+-> 


oo  CO  Ln  1X5  c\j  c\j 

ID   CM   CO  CM  O 

cri       ,—  t—       >— 

CX3 


00 


r^  CM   n  «;J-  CM  CM 
iJD  '^  CO  O  O 

ro        00  I —        .— 

CO 


o 
o 
o 

CTi 


S- 

>- 

OJ 
(/) 
rtJ 

en 


CX)  C30  P^  U3  CM  CM 

CO  OJ  Ln  c\j       o 

O  .—   I—  r— 


CO 

o 

LD 


r—   CT>  1 —  O  C\J  CM 
<*  CO  .—  I—  o 

r-  «^  I—  I— 


LO 

o 

CO 


E    cu 


cri  o  ^  <x>  CM  c\j 

CM   ^  r —  CM  O 

ro        CO  I —        1 — 


3 

o  >, 

<_>  S_  CO 

Q.         4->  O) 

4-  -ii;  <u  CO  I —  CO 

O)   r —    OJ  CD   3  S- 

<u  •■-  .c  o  o  o 

cQ  2:  00  31  Q.  n: 


0 

' — 

1 

> 

t— t 

wi 

lA 

(U 

-M 

C 

J2 

(V 

ro 

£ 

1— 

■0 

E 

OJ 

3 

QJ 

0 

LO 

Q. 

1 

E 

1 

•— « 

lO 

+J 

s- 

c 

cu  ro 

0} 

-M    c 

B 

ro  ro 

-a 

2   4-> 

c 

^  c 

3 

0  0 

0 

0  s: 

Q. 

+j 

E 

00    ' 

■r— 

<u 

E  c 

s- 

0  0 

cu 

S-   +J 

+-> 

4-    CO 

ro 

S 

2 

c   0 

-ii 

0   r- 

0 

•^   r— 

0 

+j    <u 

+-> 

ro  >- 

00 

s- 

0  s_ 

E 

CL   <U 

0 

ro  S 

s- 

>  0 

4- 

LU    _l 

C 

0 

■ 

-1 — 

0 

4-> 

^— 

ro 

1 

S- 

> 

0 

,-H 

Q. 

ro 

OJ 

> 

1 — 

Ol 

^ 

ro 

M- 

1— 

0 

CD 

> 

1 — 

CO 

3 

0 

X 

0 

0 

0 

0 

vo 

lO 

CM 

f^ 

CO 

ri 

#* 

*\ 

r-~ 

0 

1 — 

CM 

1 — 

CO 

^ 


o 
o 
o 

LO 
CM 


o 

CM 


CM 
CM 


U3 


CO 


en 


00 

CM 


o 
o 
■=}■ 


o 

CM 


O 


00 


en 


en 
<^ 

CM 


CO 

cn 


CM 


00 

ID 
LO 


o 

■r— 

+-> 
ro 
s- 
o 
o. 
10 
> 

i. 
o 

s- 

Q. 


-C 

OJ 

, 

1/1 

+-> 

ro 

i- 

ro 

i- 

cu 

> 

O) 

c 

•1 — 

-n 

■s 

s_ 

a; 

0 

Ol. 

Ll- 

ro 

<* 

■0 

c 

ro 

cu 

N 

•r- 

00 

c 

••- 

+J 

Cb 

• 

O) 

ro 

4- 

+-> 

ro 

dj 

-a 

s_ 

u 

00 

ro 

0 

00 

C\J 

c 

4- 

0 

0 

■0 

CU 

cu 

cn 

to 

ro 

ro 

s- 

-Q 

<u 

> 

o; 

ro 

+-> 

ro 

QJ 

E 

E 

-r— 

3 

4-> 

to 

00 

to 

UJ 

<C 

IV-14 


damages  in  the  base  year  of  1975  and  projecting  those  damages  for  the 
years  1985  and  2000.10/ 

The  COE  was  given  the  responsibility  for  the  main  stem  reaches 
having  at  least  400  square  miles  of  drainage  area.  Complementing  this, 
the  SCS  was  given  the  tributary  streams  having  less  than  400  square 
miles  of  drainage  area. 

Both  the  COE  and  the  SCS  made  their  estimates  and  projections  based 
on  the  Missouri  Basin  Framework  Study  and  the  National  Streambank  Erosion 
Assessment.  In  developing  their  data,  they  assumed  that  (1)  current    - 
trends  toward  increased  flood  plain  regulation  would  continue  into  the 
future;  and  (2)  no  additional  structural  measures  (past  1975)  would  be 
added  in  the  study  area.  ,,-..r 

Table  VI-11  shows  current  flood  damages  in  the  Lower  Yellowstone 
Planning  Area  by  category:  (1)  crop  and  pasture,  (2)  other  rural,  and 
(3)  urban.  The  SCS  data  on  tributaries  is  shown  in  script.  Table  IV-12 
displays  current  and  projected  flood  damages  for  1985  and  2000.  Both 
tables  indicate  that  damages  from  flooding  of  the  tributaries  is  greater 
than  that  of  the  main  stem  reaches.  .. 

Streambank  erosion  damages  for  the  Level  B  Study  were  developed  by  State, 
as  was  done  in  the  National  Streambank  Erosion  Assessment.  Table  IV-13  shows 
estimated  streambank  erosion  damages  for  the  years  1975,  1985,  and  2000  for 
all  of  the  basin's  major  rivers  and  their  small  Montana  tributaries. 
Streambank  erosion  may  be  caused  by:  the  abrasive  action  of  ice  jams; 
banks  caving  during  (and  following)  flood  occurrences;  and  undercutting 
which  may  take  place  throughout  the  range  of  streamflows.  Streambank 
erosion  may  be  critical  in  local  areas  where  it  affects  facilities  such 
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Table  IV-11.  Current  (1975)  Flood  Damages  Along  Combined 
Reaches,  Lower  Yellowstone,  Montanal/ 


Stream  and  Reach 

Crop  and 
Pasture 

Other 
Rural 
($1,000) 

Urban 

Total 

Yellowstone  River 

Bighorn  River  to  Tongue  River 
Tongue  River  to  Powder  River 
Powder  River  to  North  Dakota  Line 

106 
13 

60 

208 
24 
66 

1 
19 

14 

315 
56 

140 

Great  Porcupine  Creek 

Blacktail   Creek  to  Mouth 

16 

8 

0 

24 

Rosebud  Creek 

Muddy  Creek  to  Mouth 

25 

42 

0 

67 

0' Fall  on  Creek 

Pine  Creek  to  Mouth 

12 

14 

0 

26 

Little  Missouri 

V/yoming  Line  to  South  Dakota  Line 

1 

2 

JO 

3 

LococA  y dLLov^i,to\\t  InJJovJioJviu 

247 

19 

41 

307 

LUXle.  IUa6owU  JnlbatcuviQA, 

40 

0 

65 

105 

Bolli  TouAche.  ZLvca  T fvibntcubiu 

.5 

2 

2 

3 

jy  The  table  combines  COE  and  SCS  data.  The  SCS  figures  are  shown  in  script. 
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Table  IV-12.     Current  (1975)  and  Projected  Flood  Damages 
Along  Combined  Reaches,  Lower  Yellowstone,  Montanal/ 


Stream  and  Reach 


Area  Subject       Flood  Damages 
To  Flooding         1975     1985     2000 


Yellowstone  River 

Bighorn  to  Tongue  River 
Tongue  River  to  Powder  River 
Powder  River  to  North  Dakota  Line 

Great  Porcupine  Creek 

Blacktail   Creek  to  Mouth 
Rosebud  Creek 

Muddy  Creek  to  Mouth 
CFallon  Creek 

Pine  Creek  to  Mouth 
Little  Missouri   River 

Wyoming  Line  to  South  Dakota  Line 
Vettowitonz  T^butofUu 
Littlt  lKU>iiOahJ.  Tfu.butaAA,(>A 
BqZJLq.  FouAcht  TfvibvitaJviu 


(1,000  acres) 


($1,000) 


48.7 

315 

331 

354 

4.5 

56 

59 

63 

11.4 

140 

147 

158 

4.6 

7.2 

4.7 

6.4 

6U2 

21.4 

.5 


24 


67 


26 


25 


70 


27 


27 


75 


29 


3  3  3 

307  36g  522 

lOS  126  179 

2  2  3 


1/     The  table  combines  COE  and  SCS  data.     The  SCS  figures   are  shown  in  script. 
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Table  IV-IS.  Streambank  Erosion  Damages,  Level  B  Study  Area: 

1975,  1985,  and  2000 


Annual  Damages 

Stream 1975    1985    2000 

Main  Stems  TTrTOOO] 

Upper  and  Lower  Yellowstone  Planning  Areas 

Yellowstone  River  217    338     382 

Main  Tributaries!/  85    133    150 


Upper  and  Lower  Clarks  Fork  and  Bighorn  Planning  Areas 

Clarks  Fork  River                               32  49  56 

Bighorn  River                                   291  453  511 

Upper  and  Lower  Tongue  and  Powder  Planning  Areas 

Tongue  River                                    55  85  96 

Powder  River                                    140  217  245 


Montana  Tributaries—' 


Yellowstone,  Clarks  Fork, 

Bighorn,     Tongue,   &  Powder  Rivers                                                 61.5  95.7  108.1 

Little  Missouri   River  7.8  12.1  13.6 

Totals  69.3  107.8  121.7 


1/     Drainages  of  more  than  400  square  miles. 
2/     Drainages  of  less  than  400  square  miles, 
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as  highways,  bridges,  irrigation  structures,  or  water  plant  intakes. 

Indian  Water  Requirements 

To  understand  the  situation  surrounding  Indian  water  rights  in  Montana, 
one  must  first  examine  the  "Federal  reservation  system  or  doctrine."  In 
its  simplest  form,  the  reservation  doctrine  means  that  if  the  United  States 
Government  reserves  a  portion  of  the  public  domain  for  a  federal  use  which 
will  ultimately  require  water,  and  intends  to  reserve  unappropriated  water 
for  that  purpose,  then  sufficient  amounts  of  water  for  that  use  are  reserved 
from  appropriation  by  private  users. 

The  effect  of  the  doctrine  is  twofold:  (1)  when  the  water  is  eventually 
put  to  use,  the  water  right  of  the  United  States  will  be  superior  to  private 
water  rights  which  were  acquired  after  the  date  of  the  reservation;  and 
(2)  the  federal  use  is  not  subject  to  state  laws  regulating  the  appropriation 
and  use  of  water.  The  origin  of  the  doctrine  was  set  forth  by  the  U.S. 
Supreme  Court  in  the  case  of  United  States  vs.  Rio  Grande  Dam  and  Irrigation 
Company.  174  U.S.  680  (1899). 

The  cornerstone  of  the  Indian  water  right  issue  is  found  in  Winters  vs. 
United  States,  207  U.S.  564  (1908)  which  stated  that  when  the  Federal 
Government  created  the  Fort  Belknap  Indian  Reservation  (Montana),  it 
reserved  not  only  the  land,  but  also  the  use  of  enough  water  to  irrigate 
the  irrigable  portions  of  those  lands.  This  was  based  on  the  supposition 
that  the  Indians  could  not  support  themselves  on  the  Reservation  land  without 
irrigation  and  that  the  Government  had  intended  for  the  Indians  to  be  self- 
supporting.  Subsequent  to  this  decision,  other  court  cases  have  been  added 
to  this  to  become  the  body  of  law  that  is  now  known  as  the  Winters  Doctrine. 

A  significant  case.  United  States  vs.  Ahtanum  Irrigation  District, 
236  F.  2d  231,  (CCA-9)  (1956),  aspects  of  which  were  litigated  as  late  as 
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1964  330  F.  2d  889  (CA-9)  (1954),  resolved  at  least  three  important  issues: 
(1)  it  was  established  that  rights  reserved  by  treaties  are  not  subject  to 
appropriation  under  State  law;  (2)  alleged  rights  to  water  are  not  subject 
to  the  defense  of  laches  or  estoppel  (the  Indians  did  not  lose  their  right 
to  the  use  of  the  water  because  of  their  failure  to  make  timely  development); 
and  (3)  transferees,  of  fee  patented  Indian  Allotments,  acquired  a  vested 
interest  in  and  right  to  distribution  of  the  water. 

Another  benchmark  case,  Arizona  vs.  California,  373  U.S.  601,  835  Ct. 
1498,  10  L.  Ed.  578  (1963)  held  that  Indian  water  could  be  used  for  industrial 
purposes  and  other  uses  not  contemplated  at  the  time  of  the  treaty,  and  that 
the  principles  underlying  the  reservation  of  water  rights  for  Indian 
Reservations  are  equally  applicable  to  other  Federal  establishments. 

Tweedy  vs.  Texas  Company  (C.  2738)  U.S.  District  C.  Montana  (June  14, 
1968)  held  that  ground  water  was  also  included  in  the  Indian  Water  right. 

Litigation  concerning  Indian  water  rights  in  Montana's  portion  of  the 
study  area  is  currently  pending  in  Federal  District  Court  in  Billings.  Three 
lawsuits  are  pending;  two  of  the  actions  were  brought  by  the  United  States 
on  its  own  behalf  and  on  the  behalf  of  the  Crow  and  Northern  Cheyenne  tribes. 
The  purpose  of  the  suits  is  to  have  the  water  rights  adjudicated  in  the 
Tongue  and  Bighorn  River  drainages.  The  third  suit  was  brought  by  the 
Northern  Cheyenne  tribe  on  its  own  behalf  to  adjudicate  the  water  rights  in 
the  Tongue  River  and  Rosebud  Creek.  There  are  a  few  thousand  private  water 
users  and  several  state  agencies  named  as  defendants  in  the  three  lawsuits. 

Given  the  complexity  and  magnitude  of  the  Indian  water  rights  issue, 
the  Yellowstone  Level  B  Study  has  elected  to  treat  water  related  developments 
on  the  Crow  and  Northern  Cheyenne  Indian  Reservations  in  the  same  manner  off- 
reservation  development  is  being  treated.  At  this  time  there  are  potential 
irrigation  projects  as  well  as  energy  related  potentials  that  exist  on 
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Indian  lands;  the  Hardin  Bench  unit  is  the  most  significant  potential 
irrigation  project  lying  across  Indian  lands  (see  Clarks  Fork-Bignorn 
Chapter  VI  for  a  discussion  of  this  project). 

Instream  Flows 


The  instream  flow  requirements  for  the  Lower  Yellowstone  Planning  Area 
were  developed  by  the  Montana  Department  of  Fish  and  Game. 11/  The  require- 
ments found  in  this  section  are  identical  to  those  used  by  the  Department 

in  the  water  reservation  request  to  the  Montana  Board  of  Natural  Resources 

1 2/ 
and  Conservation.— 

The  instream  flow  requirements  as  presented  in  Table  IV-14  will  assure 
maintenance  of  the  existing  environment  in  and  adjacent  to  the  river.  These 
requirements  for  the  Lower  Yellowstone  reach--Bighorn  River  to  the  North 
Dakota  State  Line--are  based  on  physical/biological  needs  as  follows: 
March-April :  These  flows  are  necessary  to  Canada  goose  produc- 
tion, minimizing  nest  predation  and  flooding. 

May-June-July:  These  flows  allow  paddlefish  migration  and  spawn- 
ing (passage  around,  or  over,  the  Intake  diversion  structure  near 
Glendive,  upstream  migration  stimulus;  and  passage  of  larval 
paddlefish  downstream  to  Garrison  Reservoir).  A  peak  discharge 
during  June  was  requested  to  maintain  sediment  transport  and  bed- 
load  movement  for  maintenance  of  existing  habitat  types. 
August-November:  These  flows  are  necessary  to  maintain  adequate 
rearing  conditions  for  resident  sauger,  walleye,  turbot,  northern 
pike,  shovelnose  sturgeon,  and  channel  catfish.  Flows  were 


y\J     See  Instream  Flow  Needs  Ad  Hoc  Work  Group,  Series  of  Memorandums  from 
Liter  Spence. 

12/  See  Legal  Constraints  on  Resource  Development  in  the  Yellowstone  River 
Basin,  June,  1977,  and  related  material. 
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determined  by  channel   cross-section  measurements  and  the  Bureau 
of  Reclamation's  Water  Surface  Profile  Program. 

December-February :      Requested  are  the  50  percent  exceedance   (median) 
flows  determined  by  the  USGS  at  the  Miles  City  and  Sidney  gages 
for  the  period  1936-1974.     There  is  a  lack  of  quantitative  data 
on  winter  flow  needs,   but  winter  is  the  time  of  greatest  stress 
and  adequate  flows  are  necessary  during  this  period. M' 


Table  IV-14.     Instream  Flow  Requirements  in  the  Yellowstone  River  from 
the  Bighorn  River  to  the  North  Dakota  State  Line 


Sec.  1  - 

Mouth  Bighorn  R.  to 
Mouth  Powder  R.IV 

Sec.  2  - 

Mouth  Powder  R.  to 
MT-ND  State  l\x\eV 

Time  Period 

CFS 

Acre  Feet 

CFS 

Acre  Feet 

January 

4,800 

295,200 

4,900 

301 ,350 

February 

5,500 

309,745 

5,900 

332,271 

March 

11,000 

676,500 

11,000 

676,500 

April 

11,000 

654,500 

11,000 

654,500 

May  1 -20 

11,000 

436,260 

11,000 

436,260 

May  21-31 

17,000 

337,110 

20,000 

396,600 

June  1-7 

25,000 

347,025  ^ 

26,000 

360,906 

June  8-30 

42,000 

1,925,4931/ 

45,000 

2,066,286i/ 

July  1-20 

17,000 

674,220 

20,000 

739,200 

July  21-31 

9,200 

182,436 

10,000 

198,300 

August 

7,000 

430,500 

7,000 

430,500 

September 

7,000 

416,500 

7,000 

416,500 

October 

7,000 

430,500 

7,000 

430,500 

November 

7,000 

415,500 

7,000 

416,500 

December 

5,600 

344,400 

5,700 

350,550 

Total 

7,876,889 

— 

8,206,723 

]_/     All    flows   in  section   1    relate  to  the  U.S.G.S.    gage  at  Miles   City. 

2/     All    flows   in  section  2  relate  to  the  U.S.G.S.   gage  at  Sidney. 

3/     Total    acre-feet  figure  for  June  8-30  includes  one  day  of  bankfull 
flow  at  47,000  cfs. 

4/     Total   acre-feet   figure  for  June  8-30  includes  one  day  of  bankfull 
flow  at  52,000  cfs. 


13/ See  EQ  Plan  in  Chapter  VI   for  more  detailed  discussion  of  the  above. 
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Energy 

Program  Assumptions 

The  "Analysis  of  Energy  Projections  and  Implications  for  Resource 
Requirements",  better  known  as  the  "Yellowstone  Energy  Study",  was  prepared 
as  part  of  the  Level  B  study  effort  by  the  Harza  Engineering  Company.  The 
Harza  results  should  not  be  viewed  as  representing  a  goal  or  recommended 
plan  for  energy  development;  rather,  they  illustrate  the  implications 
of  three  distinct  sets  of  energy  policy  and  program  assumptions. 

The  three  sets  are  actually  separate  forecasts  for  the  years  1985 
and  2000.  Supply  and  demand  situations  for  coal  are  shown  on  a  national 
basis--with  varying  implications  for  their  impact  on  the  Yellowstone  Study 
Area.  The  three  sets  (scenarios)  are  more  completely  described  as: 

1.  A  low  rate  of  regional  development,  including  production  only  to 
meet  local  needs  and  cover  those  exports  that  are  already  contracted 
or  highly  probable. 

2.  A  most  probable  rate  of  development  considering  potential 
environmental,  social,  and  economic  constraints. 

3.  A  high  rate  of  development  based  on  the  maximum  contribution  that 
the  Study  Area  energy  resources  could  reasonably  be  expected  to 
make  in  alleviating  shortages  in  domestic  nuclear  generation  and 
eliminating  national  reliance  on  imported  oil  and  gas. 

In  its  report,  Harza  also  has  included  the  following  information  as  part 
of  the  three  scenarios  listed: 

A.  The  amounts  of  coal  used  and  exported  for  each  of  the  three  states 
that  comprise  the  Study  Area; 

B.  The  type  and  extent  of  the  transportation  systems  required  to  move 
coal  within  and  without  the  Area  in  the  future;  also  number  of 
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related  coal  gasification  plants,  liquifaction  plants,  thermal- 
electric  plants,  and  coal  mines  that  would  potentially  be  developed 
in  the  Area; 

C.  Estimates  of  the  capital,  labor,  water,  land,  and  mineral  resources 
which  would  be  required  to  support  the  probable  levels  of  energy 
development  within  the  Area; 

D.  Estimates  of  the  air  and  water  pollutant  emissions  accompanying 
potential  energy  development  in  the  Area. 

Conceptual  Framework 

The  Harza  study  involves  two  major  components:  (1)  a  "macro"  level 
analysis  which  considers  national  energy  supply  and  demand  interaction  and 
identifies  the  Northern  Great  Plains  (NGP)  share  of  national  energy  produc- 
tion, and  (2)  a  "micro"  level  analysis  which  focuses  on  the  energy  development 
activity  of  the  Yellowstone  Study  Area. 

The  general  approach  used  in  these  energy  studies  differs  significantly 
from  other  recent  studies  of  the  Northern  Great  Plains  area.  Previous  efforts 
to  forecast  energy  developments  in  the  Study  Area  have  been  based  primarily 
on  trend  extrapolations.  As  a  result,  studies  published  as  recently  as 
April  1975  were  based  on  projected  prices  for  oil  of  about  $3  per  barrel 
at  the  well  head.  Current  expectations  are  for  prices  to  continue  at  a  level 
of  about  $13  per  barrel  c.i.f.  United  States,  in  1975  dollars.  It  is  to  be 
recognized  that  the  energy  crisis  precipitated  by  the  oil  embargo  has  caused 
major  discontinuities  in  historical  trends  for  energy  prices  and  other 
variables. 

A  basic  assumption  in  the  study  approach  is  that  energy  resources  will 
be  developed  in  an  economically  rational  manner  subject  to  relevant  techno- 
logical, environmental,  social,  legal,  and  institutional  constraints.   In 
other  words,  the  location,  amount,  and  type  of  energy  development  within  the 
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national  energy  system  is  subject  to  limitations  imposed  by  such  factors 
as  the  availability  of  resources  (e.g.  capital,  water,  labor,  minerals); 
ownership  (e.g.  private.  Federal,  State,  Indian  Reservations);  land  use 
(e.g.  urban,  irrigation,  parkland);  environment  (e.g.  air  and  water  quality 
standards);  transportation  facilities;  equipment  availability;  and  public 
attitudes  and  preferences  regarding  development  and  conservation. 

The  Harza  models  are  documented  in  a  manner  to  facilitate  periodic 
updating  as  additional  data  become  available  or  changes  occur  in  such  factors 
as  foreign  relations,  technology,  public  attitudes,  or  policy. 
Macro  Analysis 

The  purpose  of  the  "macro  analysis"  is  to  identify  the  Northern  Great 
Plains'  (NGP)  share  of  national  energy  production  in  the  years  1985  and  2000 
on  the  basis  of  comparative  economic  advantage  with  other  supply  regions. 
Information  obtained  in  the  macro  analysis  provides  the  basis  for  estimating 
the  energy  related  demands  for  capital,  labor,  water,  land,  and  mineral 
resources  in  the  Yellowstone  Study  Area  under  alternative  State  and  regional 
development  assumptions. 

The  basic  assumption  used  by  Harza  in  developing  this  study  is  the 
"Reference  Case".  In  brief,  the  case  consists  of  the  "business  as  usual" 
(BAD)  demand  and  supply  situation.  The  BAU  demand  includes  the  conservation 
effect  of  higher  energy  prices  and  the  impact  of  the  conservation  ethic 
as  it  is  reflected  in  recent  trends,  but  does  not  assume  the  passage  of  any 
of  the  energy  conservation  actions  currently  under  consideration  by  the 
Congress  and  the  Administration,  or  any  changes  in  State  legislation. 

The  Project  Independence  Evaluation  Systems  (PIES)  developed  by  the 
Federal  Energy  Administration  (FEA)  was  selected  as  the  basic  analytical 
model  for  the  macro  analysis. 
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The  PIES  model  simulates  the  national  energy  system,  and  produces: 
(1)  a  demand  forecast  by  region,  fuel,  and  price;  (2)  estimates  of  the 
quantities  of  energy  distributed  through  the  entire  transportation  network 
that  connects  the  supply  and  demand  regions;  and  (3)  estimates  of  the 
capacity  and  type  of  conversion  facilities  needed  in  each  region. 
Macro  Results 

A  continuation  of  the  trend  of  higher  energy  prices  will  significantly 
reduce  the  growth  rate  in  energy  demands.  At  current  price  levels,  national 
energy  demand  is  forecast  to  increase  from  72.9  quadrillion  BTU  (quads)  in 
1974  to  98.9  quads  in  1985.  This  represents  a  growth  rate  of  2.8  percent, 
compared  with  the  recent  historical  rate  of  3.6  percent.  An  active  conser- 
vation program  could  further  lessen  energy  demand  by  the  equivalent  of 
3  million  barrels  of  oil  per  day,  reducing  the  annual  energy  growth  rate 
to  2.2  percent  through  1985. 

The  largest  growth  in  energy  consumption  will  occur  in  electricity  use 
(electric  sector),  which  will  increase  at  an  annual  rate  of  5.4  percent  per 
year.  This  is  nearly  twice  the  growth  rate  of  overall  energy  demand,  but 
represents  a  substantial  reduction  from  the  7  percent  per  year  increase 
experienced  over  the  past  20  years. 

National  energy  consumption  will  gradually  shift  from  oil  and  gas  to 
coal  and  nuclear  power  over  the  study  period.  These  shifts  will  occur  due 
to  dwindling  oil  and  gas  reserves  and  result  in  a  relative  economic 
advantage  for  coal . 

Over  half  the  U.S.  coal  production  occurs  in  two  regions  -  the  Western 
Northern  Great  Plains  and  Central  Appal achia.  One  of  the  primary  reasons  for 
the  concentration  of  production  in  these  regions  is  that  they  both  have 
substantial  reserves  of  low  sulfur  coal.  The  Northern  Great  Plains  area 
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is  forecast  to  produce  about  305  million  tons  of  coal  in  1985  which  amounts 
to  about  30  percent  of  the  projected  national  production  for  that  year. 

Variations  in  oil  import  prices  would  have  a  significant  effect  on  this 
forecast.  For  example,  if  oil  import  prices  dropped  from  $13  to  $8  per 
barrel,  coal  production  in  the  Northern  Great  Plains  area  would  decline 
nearly  24  percent  to  233  million  tons  under  the  Reference  Case  for  1985. 
On  the  other  hand,  if  oil  import  prices  increased  to  $14  per  barrel,  NGP  coal 
production  would  increase  7  percent  to  325  million  tons.  These  differences 
are  related  primarily  to  the  margin  at  which  coal  substitutes  for  oil  in 
the  electric  utility  sector. 
Micro  Analysis 

The  purpose  of  the  "micro"  analysis  is  to  disaggregate  the  energy  produc- 
tion forecasts  made  in  the"macro"  analysis  and  predict  supply  responses 
within  the  Yellowstone  Study  Area.  A  linear  programming  model  was  developed 
that  minimized  the  total  overall  costs  necessary  to  meet  as  much  of  the 
demand  for  utility  and  industrial  coal,  indicated  in  the  macro  analysis, 
as  is  feasible  subject  to  a  set  of  constraints.  These  constraints  include 
those  imposed  by  laws  and  regulations  that  were  in  force  on  January  1,  1976, 
and  by  physical  capacity  limits  on  mining  conversion,  transportation, 
resources,  and  environmental  cost  components. 

Four  steps  are  considered  in  the  process  of  meeting  the  demand  for  coal: 
1)  Mining:  For  purposes  of  the  micro  analysis,  the  PIES  Coal  Supply 
Regions  Nos.  7  and  8  were  divided  into  fourteen  homogenous  mining 
areas  (which  include  Montana  Mining  Area  Nos.  2,  3,  and  4).  The 
delineation  of  mining  areas  was  made  on  the  basis  of  state  boundaries, 
physiographic  basin,  and  rank  of  coal.  A  map  showing  the  boundaries 
of  these  mining  areas  is  presented  as  Plate  IV-2.  The  analysis 
showed  that  eight  of  the  fourteen  mining  areas  have  sufficient 

IV-27 


Plate  IV-2 
Mining  Areas 
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potential  for  development  to  warrant  inclusion  in  the  model.  Six 
of  these  eight  mining  areas  are  within  the  Yellowstone  Study  Area. 
Two  are  outside  the  Study  Area,  but  within  PIES  Coal  Supply  Regions 
Nos.  7  and  8. 

2)  Transportation  to  Processor:  Provisions  are  made  in  the  model  to 
transport  utility  coal  to  a  processing  site  by  unit  train,  slurry 
pipeline,  or  a  unit  train  -  waterway  combination.  Industrial  coal 
is  transported  by  conventional  train.  The  processing  sites  can  be 
located  at  the  demand  points,  at  potential  sites  in  the  Study  Area, 
or  at  mine  mouth  sites. 

3)  Processing:  At  the  processing  site,  the  coal  can  be  converted 

to  electricity  or  synthetic  gas,  or  used  for  industrial  purposes. 
Electric  conversion  can  take  place  using  wet  or  dry  cooling  towers, 
and  with  or  without  scrubbers. 

4)  Transportation  from  Processor  to  Consuming  Region:  For  that  coal 

which  is  converted  to  electricity  in  the  Yellowstone  Study  Area, 
provisions  are  included  in  the  model  to  transport  the  energy  from 
the  point  of  conversion  to  the  demand  point  by  transmission  lines. 
Pipelines  for  transportation  of  synthetic  gas  were  not  included  in 
the  model  because  the  activity  forecast  is  handled  exogenously. 
Some  constraints  also  were  handled  exogenously.   For  example,  some  coal 
reserves  are  located  on  lands  where  mining  is  not  likely  to  occur  because  of 
environmental  or  other  reasons.   Here,  consideration  was  given  to  the 
significance  of  reserves  that  occur  (1)  within  one  mile  of  the  corporate 
limits  of  existing  cities  and  incorporated  towns;  (2)  under  existing  State 
and  Federal  highways;  (3)  on  irrigated  cropland;  (4)  on  valley  floors  of 
major  streams  and  tributaries,  and  (5)  in  unique  environmental  areas  such  as 
•local.  State,  and  National  monuments,  parks,  forests,  wildlife  refuges,  wild 
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lands,  and  other  units  of  the  wilderness  preservation  system.  The  studies 
indicate  that  significant  reserves  occur  in  some  of  these  areas,  such  as 
Custer  National  Forest  in  Mining  Area  No.  3  and  on  irrigated  land  in  Mining 
Area  No.  5.  However,  it  was  concluded  that  adequate  reserves  are  available 
without  disturbing  these  areas  to  support  the  levels  of  mining  activities 
indicated  by  the  PIES  model  (high  regional  energy  development  scenario) 
beyond  the  year  2000.  Therefore,  while  the  application  of  these  land  use 
constraints  affects  the  pattern  of  mining  development,  it  does  not  affect 
the  total  amount  of  coal  that  would  be  mined  in  the  Study  Area. 
Micro  Results 

The  Harza  study  results  indicate  that  the  amount  of  coal  development 
in  the  Yellowstone  Study  Area  in  the  year  1985  and  2000  will  depend  sub- 
stantially upon  State  and  Federal  energy  policies  and  regulations  and,  to  a 
lesser  extent,  on  national  demands  for  fuel.  The  study  area  contains  nearly 
half  the  Nation's  known  strippable  coal  reserves.  A  large  share  of  these 
reserves  have  a  low  sulfur  content  which,  under  current  air  emission  standards, 
permits  the  burning  of  this  coal  in  thermal -electric  power  plants  without 
expensive  sulfur  removal  processes.  This  provides  an  economic  advantage 
to  the  Yellowstone  Study  Area  compared  with  coal  regions  producing  high- 
sulfur  coal.  However,  many  of  the  high-sulfur  coal  areas  are  located  much 
closer  to  large  energy  demand  centers,  and  therefore,  have  a  transportation 
advantage  when  compared  with  the  Yellowstone  Study  Area.  Also,  there  are 
nearer  low-sulfur  coal  producing  regions,  such  as  Central  Appalachia,  which 
are  capable  of  producing  large  quantities  of  coal. 

Most  of  the  demand  for  Yellowstone  coal  occurs  at  long  distances  from 
the  mining  areas  .  Therefore,  the  economics  of  transportation  and  electricity 
transmissions  are  a  critical  factor  in  the  determination  of  the  levels  of 
coal  production  for  the  different  mining  areas. 
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Transportation  capacities  are  a  critical  constraint  on  energy  development 
in  the  Yellowstone  Study  Area  under  both  the  "most  probable"  and  "high" 
scenarios.  With  the  recent  growth  in  coal  production,  present  transportation 
modes  (i.e.  rail  and  electrical  transmission  lines)  are  already  approaching 
the  limit  of  existing  capacities.  The  type  and  location  of  transportation 
facilities  will  have  a  profound  influence  on  energy  development  patterns 
in  the  Study  Area. 

Under  the  high  regional  energy  development  scenario,  it  is  assumed  that 
institutional,  social,  and  environmental  obstacles  to  slurry  pipeline 
construction  will  be  removed  in  the  near  future;  but  it  is  also  assumed  that- 
this  alternate  transportation  mode  will  be  used  only  when  the  railroads 
are  operating  at  full  capacity. 

Under  the  "most  probable"  scenario,  the  Yellowstone  Study  Area  capacity 

of  coal-fired  thermal  electric  plants  would  be  about  4,700  megawatts  (MW) 
in  1985  and  11,000  MW  by  the  year  2000.  The  corresponding  number  of  plants 
would  be  about  11  in  1985  and  23  by  the  year  2000.  This  large  amount  of 
electrical  generation  in  the  Study  Area  in  the  year  2000  occurs  primarily 
because  of  the  anticipated  limits  on  the  capacity  to  transport  coal  to  the 
demand  region. 

Under  the  "high"  scenario,  coal  slurry  pipelines  are  assumed  to  be 
available  and  the  amount  of  coal  production  increases  substantially,  but  the 
amount  of  anticipated  generating  capacity  by  the  year  2000  is  slightly 
less  than  under  the  "most  probable"  scenario.   Instead,  the  increased  coal 
production  is  transported  by  both  slurry  pipelines  and  railroad  for  conversion 
in  the  demand  regions. 

The  PIES  forecast  and  other  estimates  developed  for  this  study  indicate 
that  the  cost  of  producing  synthetic  natural  gas  will  likely  exceed  the  cost 
of  energy  from  other  sources  through  the  year  1990.  Therefore,  no  coal 
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gasification  activity  is  forecast  for  the  Yellowstone  Study  Area  on  the  basis 
of  purely  economic  criteria.  However,  FEA  assumes  in  the  1985  Reference  Case 
that  financial  incentives  will  be  provided  for  synthetic  fuel  development  of 
880  million  barrels  per  day  oil  equivalent  in  the  U.S.  This  incentive  program 
is  expected  to  result  in  the  construction  of  one  coal  gasification  plant  in 
the  Yellowstone  Study  area  by  1985  under  both  the  "high"  and  "most  probable" 
regional  energy  development  scenarios.  No  coal  gasification  activity  is 
anticipated  under  the  "low"  scenario. 

Beyond  1990,  the  financial  incentives  program  coupled  with  dwindling 
domestic  reserves  of  natural  gas  and  oil  are  expected  to  result  in  a  rapid 
expansion  of  coal  gasification  activity.  A  total  of  15  coal  gasification 
plants  with  a  capacity  equivalent  to  3,814  million  cubic  feet  per  day  (MCFD) 
of  pipeline  quality  gas  is  projected  to  be  constructed  in  the  Yellowstone 
Study  Area  by  the  year  2000  under  the  "most  probable"  scenario.  Under  the 
"high"  scenario,  a  total  of  21  units  is  anticipated  with  a  capacity  equivalent 
to  5,354  MCFD. 
Projected  Energy  Requirements--Montana 

The  Harza  "high"  scenario  was  chosen  by  the  Montana  State  Study  Team 
to  represent  projected  energy  requirements.  In  short,  this  means  that  under 
the  "high"  scenario  the  State  is  producing  at  its  economic  limit  in  the 
national  market  for  coal  or  coal  related  energy  products.  Table  IV-15 
illustrates  the  differences  between  the  three  forecasts  regarding  Montana's 
coal  production  and  related  resource  requirements.  Note  that  under  the 
"most  probable"  and  "low"  scenarios  at  year  2000,  Montana  produces  62.5 
percent  and  6  percent,  respectively,  of  its  economic  limit. 

The  "high"  forecast  for  Montana,  when  put  in  terms  of  water  consumption, 
totals  to  a  need  for  218,933  acre-feet  of  water  per  year  (af/y)  by  the  year 
2000.  The  five  major  consumptive  uses  of  water,  related  to  energy  development, 
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Table  IV-15.  Coal  Production  and  Resource  Requirements, 
Montana:  1985  and  2000.1/ 


Resource 

Forecasts 

Low 

Most  Probable 

Hiq 

h 

1985 

2000 

1985             2000 

1985 

2000 

Coal 

(Mill  ion  Tons/year) 

25.5 

25.5 

104.14         268.84 

136.3 

430.1 

Wateri/ 

(Acre  Feet/year) 

16,524 

16,524 

29,969         79,431 

49,197 

218,932 

Labor^/ 

(Man-year  equiv./year) 

624 

634 

2,122           7,948 

2,665 

12,334 

Capital^/ 

(Million  Dollars) 

0 

0 

591           5,497 

616 

8,237 

LanrlV 

(Acres) 

1,803 

1,803 

4,543         11,487 

5,039 

16,855 

1/  Assumes  an  adequate  water  supply  can  be  delivered  on  a  timely  basis  at  a 
cost  of  less  than  $450  per  acre-foot. 

2/  Annual  consumptive  use  for  mining  operations,  reclamation,  coal  fired 

thermal  electric  plants,  coal  gasification  plants,  and  coal  slurry  pipelines. 

3/  Operating  personnel  for  mines  and  coal  conversion  plants  in  man-year 
equivalents  per  year. 

4/  Cumulative  construction  cost  at  1975  price  levels  of  all  new  mines  and 
coal  conversion  facilities. 

5/  Area  in  mine  and  coal  conversion  sites. 
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8,602 

430.1 

25,180 

379.9 

60,020 

57.0 

14,198 

3.2 

110,932 

184.9 

218,932 

Acre-Feet    Millions  of 
are  projected  to  be:  Per  Year   Tons  Per  Year 

1.  Mines 

2.  Reclamation  and/or  Dust  Suppression 

3.  Coal  Gasification 

4.  Electric  Generation 

5.  Slurry  Pi  pel ine 

Total 

A  total  of  33,782  af/y  would  be  required  for  mining  and  reclamation 
operations  by  the  year  2000.  Roughly  85  coal  mines  would  be  necessary  to 
meet  the  forecasted  production  levels. 

Coal  gasification,  according  to  the  "high"  forecast,  would  be  underway 
by  the  year  2000,  with  six  gasification  plants  located  in  the  Tongue-Powder 
Planning  Area.  It  would  be  necessary  to  consume  a  total  of  60,021  af/y  in 
the  six  plants. 

A  total  of  14,198  af/y  of  water  would  be  consumed  by  coal -fired  plants 
that  already  exist  in  the  Lower  Yellowstone  Planning  Area.  If  Colstrip 
Units  #3  and  #4  would  be  built  the  figure  would  go  to  35,381  af/y. 

Although  the  use  of  water  for  interstate  slurry  operations  is  not  con- 
sidered to  be  a  beneficial  use  in  Montana's  water  law,  it  has  been  assumed 
that  slurry  pipelines  would  be  used  to  transport  coal  from  Montana  to  eastern 
demand  areas  once  the  railroad  began  to  operate  at  full  capacity.  By  the 
year  2000,  110,932  af/y  of  water  would  be  consumed  in  slurry  pipeline  operations. 
Projected  Requirements--Lower  Yellowstone  Planning  Area 

According  to  the  Harza  Study,  Mining  Areas  2,  3,  and  4  will  be  active  in 
Montana  (see  Plate  l\l-2).      Mining  Areas  2  and  4  roughly  correspond  to  the 
Lower  Yellowstone  Planning  Area,  while  Mining  Area  3  corresponds  roughly  to  the 

Tongue-Powder  Planning  Area. Table  I\/-16  shows  the  resource  requirements  and 

air  pollution  emissions  associated  with  the  projected  requirements  ("high" 


13A/  See  Chapter  V,  Energy,  for  discussion  of  needed  adjustments, 
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Table  IV-16.  Resource  Requirements  and  Air  Pollution  Emissions: 
High  Scenario,  Mining  Areas  2  and  4,  Montana 


Units 


1985 


2000 


Coal  Production 
Exports 

Rail 

Slurry 

Conversion 
Thermal  Electric 
Capacity 
Generation 
Syngas 
Capacity 

Water  Requirements 
Mines 

Reclamation  and/or 
dust  suppression 
Coal  Gasification 
Electrical  Generation 
Slurry  Lines 

Labor  Requirements 
Operating 
Mines 

Electrical  Generation 
Syngas 


Capital 
Mines 
Electrical 
Syngas 


Generation 


Land  Requirements 
Strip  Mines 
Sites 

Mi  nes 

Electrical  Generation 

Syngas 

Air  Pollution  Emissions 
Particulates 
Sulfur  Oxides 
Nitrogen  Oxides 


Million  tons/year 

Million  tons/year 
Million  tons/year 


Million  tons/year 
Megawatts 

Gigawatt- hours/year 
Million  tons/year 
Million  cubic  feet/day 

Total  acre  feet/year 
Acre  feet/year 

Acre  feet/year 
Acre  feet/year 
Acre  feet/year 
Acre  feet/year 


Man  years/year 
Man  years/year 
Man  years/year 


Million  dollars 
Million  dollars 
Million  dollars 


Acres/year 

Acres 
Acres 
Acres 


Tons/year 
Tons/year 
Tons /year 


107 


230 


63 

41 

165 
62 

3.25 

950 

5,679 

-0- 

-0- 

3.25 

950 

5.679 

-0- 

-0- 

46,973 
2,142 

70,154 
4,602 

6,257 

-0- 
14,198 
24,376 

13,940 
-0- 
14,198 
37,414 

2,001 
124 
-0- 

4,483 
124 
-0- 

464 
-0- 
-0- 

1,124 
-0- 
-0- 

1,603 

3,213 
950 
-0- 


2,840 
34,075 
28,396 


3,572 

6,903 
950 
-0- 


2,840 
34,075 
28,396 
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scenario"  for  the  Lower  Yellowstone). 

If  the  planning  area  was  to  meet  100  percent  of  its  share  of  the  nations 
demand,  it  would  produce  107  million  tons  of  coal  per  year  by  1985  and  230 
million  by  the  year  2000.   In  comparison,  only  13  million  tons  were  produced 
in  the  area  in  1975. W  All  but  3  million  tons  would  be  exported  by  rail 
and  then  slurry  as  the  railroads  neared  capacity. 

Nearly  47,000  af/y  of  water  would  be  consumed  by  1985;  consumption 
would  increase  until  it  reached  70,000  af/y  by  the  year  2000.  Roughly 
one-half  of  the  total  consumed  would  be  through  slurry  pipelines.  However, 
much  less  water  would  be  consumed  through  slurry  operations  than  by  water- 
cooled  thermal  electric  plants.  Existing  plants  consumed  14,198  af/y 
(954  MW).  If  an  additional  1400  MW  would  be  added  (Colstrip  #3  and  #4), 
the  increase  in  water  consumption  would  amount  to  21,000  af/y. 

Outdoor  Recreation 

Water-based  outdoor  recreation,  in  the  Lower  Yellowstone  Planning  Area, 
centers  around  the  Yellowstone  River  but  is  limited  by  a  lack  of  access 
for  the  public.  Other  outdoor  recreation  sites  in  the  planning  area  consist 

mainly  of  picnic  areas  and  campgrounds.  The  Custer  National  Forest  contains 

such  sites,  and  the  Bureau  of  Land  Management  is  now  beginning  to  become 

more  active  in  the  provision  of  recreation  sites  to  the  public.  Fort  Peck 

Reservoir,  under  the  supervision  of  the  Corps  of  Engineers,  holds  great 

potential  for  satisfying  future  demands  for  water-based  recreation  but 

currently  is  underutilized. 

The  area  has  abundant  open  spaces  for  recreation  site  dispersion. 

However,  without  a  commitment  from  Federal  or  State  Agencies  to  develop 

T47  Western  Coal  Development  Monitoring  System,  Federal  Energy 
Administration,  August,  1977. 
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recreation  sites  for  a  growing  population,  additional  opportunities  will 
be  limited.  Areas  such  as  Fort  Peck  Reservoir  cannot  be  developed  into 
a  major  recreation  resource  without  Federal  agencies  willing  to  undertake 
the  responsibilities. 
Projected  Recreation  Requirements 

The  methodology  for  deriving  demand  figures  for  activities  in  the 
area  is  a  function  of  current  and  future  population  estimates.!^/  Partici- 
pation rates  were  multiplied  by  the  current  and  future  population  estimates 
for  1985  and  2000,  producing  estimated  activity  occasions.  By  using 
design  load  factors  and  standards  for  recreation  activities,  the  total 
number  of  acres  needed  to  support  those  activities  was  obtained.  Acreage 
estimates  needed  to  satisfy  demand  were  developed  by  utilizing  both  land 
and  water  standards  in  the  case  of  swimming,  water  skiing,  and  boating/ 
canoeing.  Winter  sports  were  divided  into  the  two  categories  of  ice  skating 
and  snow  skiing.  The  activities  of  driving  and  sightseeing  were  omitted 
because  no  standards  were  provided. 

Table  IV-17  shows  needs  for  surface  acres  related  to  most  types  of 
outdoor  recreation  both  in  1975  and  in  the  future.—/  The  greatest  need 
appears  to  be  that  for  water-based  recreation. 

The  Yellowstone  River  may  be  able  to  play  a  major  role  in  alleviating 
the  apparent  shortage  of  available  recreation.  With  State  and  Federal 
assistance,  access  points  and  needed  facilities  can  be  developed  to 
accommodate  the  area's  population  and  the  expected  population  influx 
from  energy  development  and  related  economic  activities. 


1_5/  See  Outdoor  Recreation  Update,  Recreation  Ad  Hoc  Work  Group, 
May,  1977. 

16/  Since  recreation  estimates  are  tied  to  population  estimates  based 
on  forecasted  levels  of  coal-related  development,  the  analysis  shows 
requirements  under  the  "low",  "most  probable",  and  "high"  Harza  scenarios, 
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Land  Conservation 

An  acute  awareness  of  the  need  for  conservation  of  our  basic  resources-- 
soil  and  water--has  led  to  the  development  and  implementation  of  many 
conservation  programs  since  1940.  Paramount  among  these  programs  are 
conservation  farming  techniques  and  improved  forest  and  range  management 
practices.  The  Multiple  Use-Sustained  Act  of  1960  for  National  Forest  Lands 
and  the  Federal  Land  Policy  and  Management  Act  of  1976  for  the  Public  Domain 
Lands  have  added  impetus  to  land  conservation  by  ensuring  that  conservation 
values  would  not  be  sacrificed  to  exploit  other  resources. 

Land  conservation  measures  preserve  and  improve  the  land,  water,  and 
plant  resources.  Measures  specifically  designed  to  control  wind  and  water 
erosion  will  also  contribute  to  the  reduction  of  flood  hazards  in  rural  and 
urban  areas,  improve  water  disposal  in  needed  areas,  and  generally  enhance 
recreational  and  fish  and  wildlife  values.  While  measures  may  vary  from 
one  area  to  another,  the  long-term  result  common  to  nearly  all  measures  is 
that  of  sustained  or  increased  production.  Land  conservation  measures,  such 
as  improved  irrigation  systems,  would  decrease  water  diversion  requirements. 

It  has  been  estimated  that  stream  sedimentation  could  be  expected  to 
decrease  by  7  percent  for  each  10  percent  of  additional  land  protected  by 
adequate  conservation  measures.  The  draft  report  of  the  National  Commission 
on  Water  Quality  estimates  that  if  land  conservation  measures  are  applied  to 
all  of  the  Nation's  farmland,  a  50  percent  reduction  in  stream  sediment  loads 
could  be  achieved--as  well  as  a  related  reduction  in  pesticides  and  nutrients 
that  cling  to  the  soil  particles  and  are  carried  back  into  the  water-ways. 

Soil  and  land  conservation  is  an  ongoing  process;  and  many  problems 
reoccur  as  time  passes.  Old  conservation  methods  may  be  replaced  by  new 
ones;  new  problems  replace  old  problems  due  to  natural  or  manmade  changes; 
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and  structural  controls  wear  out  or  become  obsolete.  Erosion,  from  any 
cause,  is  a  dynamic  process  and  requires  constant  surveillance  and 
corrective  action. 

The  land  conservation  status,  for  1975,  on  non-Federal  land  was  developed 
by  the  Soil  Conservation  Service  (SCS),  The  1967  Conservation  Needs  Inventory 
was  updated  to  provide  a  better  understanding  of  current  problems  and  needs. 
The  land  conservation  status  for  1975  on  most  Federal  land  was  developed  by  the 
Bureau  of  Land  Management  (BLM)  and  the  Forest  Service  (FS).   In  addition,  each 
of  the  two  agencies  estimated  the  1905  and  2000  land  conservation  needs  by 
analyzing  trends  from  ongoing  land  conservation  programs. — ' 

Land  conservation  measures  were  separated  into  two  categories: 
(1)  management  only  and  (2)  management--vegetative  and  mechanical.  Manage- 
ment practices  that  are  needed  on  irrigated  land  include  the  proper 
application  of  irrigation  water,  crop-residue  management,  proper  cropping 
systems,  and  maintenance  of  fertility.  Some  or  all  of  these  practices 
are  needed  on  the  remaining  portion  of  the  irrigated  land.  In  addition, 
mechanical  measures  such  as  land  leveling  and  smoothing,  the  installation 
of  drainage  ditches,  and  the  improvement  of  on-farm  distribution  systems 
are  needed  on  some  lands.  A  more  recent  measure  is  the  conversion  from 
flood  to  sprinkler  irrigation  which  improves  water  conservation.  Costs 
were  developed  by  the  SCS  for  non-Federal  lands  and  by  BLM  and  FS  for 
Federal  lands. 

Currently,  11,349,690  acres  (64  percent)  of  total  lands  are  adequately 

treated  in  the  Lower  Yellowstone  Planning  Area.W  This  includes  2,094,690 

acres  located  on  Federal  lands  and  9,255,000  acres  on  non-Federal  lands. 

TTT  See  Land  Conservation  Measures,  Ad  Hoc  Work  Group  on  Updating  Land 
Conservation,  May,  1977. 

18/  Land  on  which  the  conservation  measures  essential  to  its  sustained 
use  have  been  applied. 
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Table  IV-18  illustrates  the  need  for  increased  land  conservation 
measures  on  Federal  and  non-Federal  lands  in  the  Lower  Yellowstone  Plan- 
ning Area.  In  this  area,  a  significant  need  for  land  conservation  is 
tied  to  private  croplands  (irrigated  as  well  as  non-irrigated).  Non- 
Federal  and  Federal  rangeland  also  would  appear  to  benefit  from  increased 
conservation  measures. 

In  determining  the  projected  requirements  for  land  conservation,  it 
has  been  assumed  that  they  include  all  land  not  now  classified  as  adequately 
treated.  For  this  reason,  the  projected  requirements  are  the  same  for  both 
1985  and  2000.  As  of  1975,  it  is  estimated  that  there  were  6,253,500 
acres  that  still  needed  the  application  of  some  land  conservation  measures 
before  they  could  be  considered  as  adequately  treated.  The  total  estimated 
cost  to  install  this  treatment  is  $124,999,000, 

Fish  and  Wildl ife 

Degradation  of  Habitat 

The  Tongue-Powder  and  Lower  Yellowstone  Planning  Areas  are  characterized 
by  rolling  prairie,  river  breaks,  and  low  mountains.  Prairie  grass  that 
once  provided  sustenance  for  huge  herds  of  bison  now  supports  herds  of 
domestic  cattle. 

Settlement  of  the  area  began  the  degradation  and  destruction  of  wildlife 
habitat.  However,  it  has  not  been  as  severe  or  extensive  in  these  areas, 
when  compared  to  others,  because  of  the  basic  agricultural  use  of  the  land 
coupled  with  a  sparse  population.  The  new  energy  industry  may  pose  more  of 
a  threat  to  existing  wildlife  and  its  habitat  because  of  the  possibility  of 
coal  related,  large  population  increases. 
Access  Sites 

Most  streams  and  farm  ponds  are  on  private  lands  or  are  bordered  by 
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Table  IV-18.  Projected  Land  Conservation  Requirements, 
Lower  Yellowstone,  Montana 


Land  Use  and  Ownership 

Acres 

DollarsI^ 

Non-Irrigated  Cropland 
Federal 
Non- Federal 

1,178,000 

0 

1,178,000 

64,790,000 

0 

64,790,000 

Irrigated  Cropland 
Federal 
Non-Federal 

166,000 

0 

166,000 

28,700,000 

0 

28,700,000 

Non- Irrigated  Pasture 
Federal 
Non-Federal 

58,000 

0 

58,000 

1,240,000 

0 

1,240,000 

Irrigated  Pasture 
Federal 
Non-Federal 

33,000 

0 

33,000 

2,130,000 

0 

2,130,000 

Range 
Federal 
Non-Federal 

4,416,600 
1,053,600 
3,363,000 

26,403,000 
11,943,000 
14,460,000 

Forest-Commercial 
Federal 
Non- Federal 

7,200 
1,200 
6,000 

480,000 
150,000 
330,000 

Forest-Non-Commercial 
Federal 
Non-Federal 

394,700 

22,700 

372,000 

1,256,000 
326,000 
930,000 

Other 
Federal 
Non-Federal 

0 
0 
0 

0 
0 
0 

Total 
Federal 
Non-Federal 

6,253,500 
1,077,500 
5,176,000 

124,999,000 

12,419,000 

112,580,000 

1/  Based  on  1975  costs 
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private  lands;  therefore,  access  to  fishing  and  other  water  based  recreation 
is  a  potential  problem  in  the  area. 

The  area  provides  good  waterfov;!  hunting,  mainly  along  the  Yellowstone, 
but  access  again  is  a  major  problem.  Offstream  storage  reservoirs,  if 
developed  with  waterfowl  needs  and  requirements  in  mind,  could  provide 
additional  habitat  and  access  at  the  same  time. 
Increase  in  Resource  Use 

native  fish  species  are  those  adapted  to  the  relatively  warm  water  of  the 
Lower  Yellowstone  and  its  tributaries.  Only  one  salmonoid  species  is  native 
to  these  streams--the  mountain  whitefish--and  it  "Is  found  infrequently  in 
the  mainstem  of  the  Yellowstone  past  Huntley. 

A  good  warm-water  sport  fishery  consisting  of  ling,  catfish,  sauger, 
and  walleye  exists  in  the  Lower  Yellowstone  and  Tongue  Rivers.  The  Tongue 
River  also  supports  a  small  trout  fishery  and  the  only  viable  smallmouth 
bass  river  fishery  in  the  State. 

Tables  IV-19  and  IV-20  show  estimates  of  the  present  use  of  streams  in 
the  Tongue-Powder  and  the  Lower  Yellowstone  planning  areas. 

The  Montana  Department  of  Fish  and  Game  expects  the  numbers  of 
sportsmen  in  the  Yellowstone  Area  to  more  than  double  in  the  period  from 
1970  to  2020. 
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CHAPTER  V 
FUTURE  WITHOUT  (F/WO)  AND  REMAINING  NEEDS 

The  future  "without"  a  plan  (F/WO)  is  the  level  of  assumed  development 
that  is  expected  to  be  initiated  and  carried  through  by  the  private  sector 
and  on-going  public  programs.  No  new  State  and/or  federally  assisted  develop- 
ments are  included  when  determining  the  F/WO. 

The  F/WO  gives  the  State  Study  Team  a  place  to  begin  its  planning  effort. 
If  the  F/WO  meets  all  of  the  projected  needs,  then  there  is  no  need  to  plan  for 
further  development,  but  there  may  be  a  need  to  plan  for  reduced  production. 
On  the  other  hand,  if  there  are  remaining  needs  beyond  the  F/WO,  the  Study  Team 
may  want  to  support  development  by  recommending  additional  State  and/or  Federal 
projects  designed  to  satisfy  or  mitigate  the  remaining  needs. 

The  objectives  above  also  apply  to  environmental  needs  (e.g.,  the  need 
to  maintain  or  enhance  flows)--the  process  is  identical. 

Agriculture 

Nonirrigated  Cropland 

In  examining  trends  in  nonirrigated  cropland,  the  Agricultural  Ad 
Hoc  Work  Group  summed  historical  harvested  acres  and  performed  a  corre- 
lation analysis  on  the  data  to  see  if  a  significant  trend  existed  over 
time.  None  of  the  planning  areas  in  Montana  exhibited  statistically 
significant  increasing  trends  for  nonirrigated  harvested  croplands.!/ 
Based  on  that  analysis,  the  Group  projected  that  the  number  of  nonirrigated 
acres  would  hold  constant  at  their  base  value. 


!_/  See  Agricultural  Projections  and  Supporting  Data,  Agricultural  Ad 
Hoc  Work  Group,  February,  1977. 
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Given  the  above  analysis  and  assumptions,  it  appears  that  nonirrigated 
agriculture  will  be  able  to  supply  (through  increases  in  productivity)  some 
of  the  roughage  called  for  by  the  Ad  Hoc  Group's  "third"  projections  (see 
Chapter  IV).  However,  most  of  the  future  agricultural  production,  needed  to 
mitigate  or  satisfy  the  projected  requirements  shown  in  Chapter  IV,  will  come 
from  irrigated  cropland. 
Irrigated  Cropland 

The  Montana  State  Study  Team  has  set  the  F/WO  increase  in  irrigated 
acreage  in  the  Lower  Yellowstone  Planning  Area  at  the  rate  of  2,500  acres 
per  year--through  the  year  2000.2/  Table  V-1  compares  base  year  irrigated 
acreages  with  the  F/WO,  the  OBERS  projections  (E  and  E'),  and  the  "third" 
projections  (3E  and  3E'). 


Table  V-1.  Comparison  of  Alternative  Irrigated 
Acreages,  Lower  Yellowstone,  Montana 


Acres 

Situation 

1985 

2000 

OBERS  E 

138,232 

146,023 

OBERS  E' 

145,355 

154,534 

Base  Year 

144,086 

144,086 

F/WO 

169,086 

206,586 

3E 

358,845 

425,851 

3E' 

284,630 

373,498 

Differences  between  the  F/WO,  and  the  OBERS  and  "third"  projections 
are  shown  in  Table  V-2.  The  differences  are  shown  in  terms  of  surpluses  (+) 
or  shortages  (-)  in  needed  irrigated  acres  and  defined  as  remaining  needs. 

The  entries  given  in  Table  V-2  illustrate  the  gap  between  the  OBERS 
projections  and  the  "third"  projections  (see  the  section  on  Irrigated 


2/  Montana  State  Study  Team  Minutes,  July  26-27,  1977. 


V-Z 


Table  V-2.  Surpluses  and  Remaining  Needs  After 
F/VJO  Development,  Lower  Yellowstone,  flontana 


Acres 

Situation 

1985 

2000 

OBERS  E 
OBERS  E' 
3E 
3E' 

+  30,800 
+  23,700 
-189,800 
-115,500 

+  60,500 
+  52,000 
-219,300 
-166,900 

Cropland  in  Chapter  IV).  Surplus  acres  occur  when  comparing  the  F/WO  with 
the  OBERS  projections;  they  simply  mean  that  according  to  OBERS  the  Lower 
Yellowstone  will  be  producing  on  more  acres  than  needed  under  the  F/WO 
assumptions.  In  short,  the  OBERS  projections  are  pessimistic.  The  remain- 
ing needs  for  new  irrigated  acres  are  shown  by  the  negative  values  in  the 
Table;  they  reflect  the  need  for  additional  roughage  associated  with  the 
OBERS  forecasts  of  increases  in  beef  cattle  production.  At  best,  the 
values  shown  in  Table  V-2  may  be  considered  merely  to  be  indicators  of 
the  limits  of  future  needs. 

Saline  Seeps  and  Irrigation  Salinity 

Areas  of  saline  seep  associated  with  nonirri gated  croplands  and  irri- 
gation salinity  appear  to  have  been  increasing  over  the  past  several  years 
(see  Chapter  IV  for  additional  information).  However,  the  F/WO  status  of 
saline  lands  cannot  be  determined  because  no  data  exist  that  accurately 
show  the  trend  toward  increasing  amounts  of  saline  lands;  one  estimate  of 
the  rate  of  increase  in  these  lands  has  been  10  percent  per  year,  which 
seems  inordinantly  high.  The  greatest  problem  is  the  emergence  of  saline 
seeps;  however  salinity  problems  associated  with  irrigation  are  now  being 
documented  and  appear  to  be  increasing. 
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Municipal,  Industrial,  and  Livestock  Water 

It  is  assumed  that  all  of  the  water  needed  for  municipal,  industrial, 
non-energy  mineral,  and  livestock  uses  will  be  developed  in  the  without 
situation.  In  other  words,  no  matter  what  the  level  of  development  that 
is  forecast  for  these  users,  the  nature  of  that  development  is  such  that 
no  SRD  or  NED  projects  will  be  needed  to  support  it.  The  need  for  water 
by  these  users  is  relatively  small,  and  they  will  be  able  to  appropriate 
their  own  water  at  any  foreseeable  level  of  development.  Therefore,  there 
are  no  remaining  needs  beyond  the  F/WO.  Table  IV-3  illustrates  projected 
water  consumption  by  such  users  in  the  Lower  Yellowstone  Planning  Area. 


Table  V-3.  F/WO  Municipal,  Industrial,  Non-Energy 
Mineral,  and  Livestock  Consumptive  Water  Needs 


af/y 

Be 

ise 

1985 

2000 

Municipal!/ 
Industrial^/ 
Non-Energy  Mi 
Livestock^/ 

Totals 

neral 

s3/ 

2 
2 

34 

40 

805 

900 

19 

500 

,224 

3,195 

3,100 

24 

38,600 

44,919 

3 
3 

44 

51 

,925 

,300 

34 

,500 

,759 

1/  Based  on  most  probable  level  of  energy  development.  See  F/WO 
energy  section  below. 

2/  Based  on  Bureau  of  Domestic  Commerce  data.  Industrial  consumption 
of  water  at  Miles  City  is  included  in  these  totals. 

3/  See  Non-Energy  Mineral  Water  Needs,  Ad  Hoc  Group  on  Updating 
Minerals  Data,  May,  1977. 

4/  Derived  from  F/WO  Livestock  Projections. 


Flood  Control 


The  Flood  Control  Ad  Hoc  Group,  in  updating  flood  damages,  assumed 
that  current  trends  toward  increased  flood  plain  regulation  would  continue 
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into  the  future.  The  group  assumed  also  that  no  additional  structural 
measures  would  be  added  to  mitigate  flood  damages.  Therefore,  the  F/WO 
is  represented  by  the  projected  requirements  shown  in  the  section  on  flood 
control  in  Chapter  IV  (see  Table  IV-12).  Table  V-4  re-introduces  the 
projected  requirements  as  remaining  needs,  given  no  structural  F/WO 
solutions  for  the  Lower  Yellowstone  Planning  Area. 

Table  V-5  depicts  the  remaining  needs  for  the  control  of  streambank 
erosion;  again,  no  structural  solutions  are  taken  into  account.  The  table 
re-introduces  Table  IV-13  of  Chapter  IV. 

Indian  Water  Requirements 

At  the  present  time,  the  water  requirements  of  the  Crow  and  Northern 
Cheyenne  Indian  Tribes  are  unknown.  The  tribes  have  been  advised  not  to 
participate  in  the  Level  B  Study  so  as  not  to  prejudice  existing  and  pending 
litigation  concerning  the  use  of  water  on  and  adjacent  to  the  two  Indian 
reservations. 

However,  rather  than  ignore  Indian  resources  and  potentials  on  tribal 
lands,  the  Level  B  Study  considered  tribal  resources  and  potential  projects 
(e.g.  the  Hardin  Unit)  that  were  known  and  treated  them  in  the  same  manner 
as  those  that  are  found  off  of  the  reservations.  On  this  basis  no  separate 
F/WO  was  formulated  to  account  for  or  estimate  Indian  water  requirements. 

Energy 

The  F/WO  for  coal  related  energy  development  in  the  Lower  Yellowstone 
and  the  Tongue-Powder  Planning  Areas  is  based  on  the  Harza  "most  probable".—' 


3/  To  account  for  production  from  the  Decker  area  mines,  which  are   located  in 
"Cine  Tongue-Powder  Planning  Area  but  in  Hining  Area  #4  (see  Chapter  IV),  20 
million  tons  a  year  in  1985  and  60  million  by  year  2000  from  Area  #4  were 
included  in  the  Tongue-Powder  Planning  Area  figures. 
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Table  \/-4.  Flood  Damage  Remaining  Needs, 
Lower  Yellowstone,  Montanal/ 


Stream  and  Reach 


Area  Subject   Flood  Damages 
To  Flooding    1975  1985  2000 


Yellowstone  River 

Bighorn  to  Tongue  River 
Tongue  River  to  Powder  River 
Powder  River  to  North  Dakota  Line 

Great  Porcupine  Creek 

Blacktail  Creek  to  Mouth 
Rosebud  Creek 

Muddy  Creek  to  Mouth 
0' Fallon  Creek 

Pine  Creek  to  Mouth 
Little  Missouri  River 

Wyoming  Line  to  South  Dakota  Line 

Litttt  hiUiouAA.  TfilhuXaJviu 
BcZiz  FouAchd  Tfu.bivtcuUu 


(1 ,000  acres) 


48.7 

4.5 

11.4 


4.6 


7.2 


4.7 


($1,000) 


315 

56 

140 


331 

59 

147 


24      .  25 


67        70 


26        27 


354 

63 

158 


27 


75 


29 


6.4 

3 

3 

3 

61.2 

307 

16^ 

522 

22,4 

]0S 

1.26 

779 

.5 

2 

2 

3 

y     The  table  combines  COE  and  SCS  data.     The  SCS  figures  are  shown  in  script. 
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Table  V-5.  Streambank  Erosion  Remaining  Needs, 
Lower  Yellowstone,  Montana 


Annual  Damages 

Main  Stems 1975    1985    2000 

($1,000) 

Upper  and  Lower  Yellowstone  Planning  Areas 

Yellowstone  River  217  338  382 

Main  Tributaries!/  85  133  150 

Upper  and  Lower  Clarks  Fork  and  Bighorn  Planning  Areas 

Clarks  Fork  River  32  49  56 

Bighorn  River  291  453  511 

Upper  and  Lower  Tongue  and  Powder  Planning  Areas 

Tongue  River  55  85  96 

Powder  River  140  217  245 


Montana  Tributaries=/ 


Yellowstone,  Clarks  Fork, 

Bighorn,     Tongue,  &  Powder  Rivers                                             61.5  95.7  108.1 

Little  Missouri   River  7.8  12.1  13.6 

Totals  69.3  107.8  121.7 


1/     Drainages  of  more  than  400  square  miles. 
2/     Drainages  of  less  than  400  square  miles. 
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No  energy  development  is  forecast  for  either  the  Upper  Yellowstone  or  the 
Clarks  Fork-Bighorn  Planning  Area. 

Table  \/-6  shows  the  resource  requirements  of  the  F/WO  energy  situation 
in  the  Lower  Yellowstone  Planning  Area.  Coal  production  would  increase 
to  88  million  tons  per  year  by  1985  and  176  million  tons  per  year  by  2000. 
All  but  9  million  tons  per  year,  in  both  1985  and  2000,  would  be  exported 
by  rail.  No  slurry  or  synthetic  gasification  developments  would  occur. 
At  this  time,  the  use  of  water  for  interstate  slurry  operations  is  not 
considered  by  the  State  of  Montana  to  be  a  beneficial  use  of  that  water; 
this  was  one  of  the  reasons  for  choosing  Harza's  "most  probable"  forecast 
as  the  F/WO  situation. 

The  State  Study  Team  has  assumed  that  Colstrip  Units  #3  and  #4  would  come 
on  line  by  1985;  these  coal -fired  electrical  generation  plants  were  not 
included  in  Harza's  "most  probable"  and  were  added  by  the  State  Team.  Air 
pollution  emissions  rise  accordingly;  but  at  this  time,  it  cannot  be  said 
with  certainty  what  the  "Class  One"  air  quality  standards  on  the  Northern 
Cheyenne  Indian  Reservation  will  mean  to  the  construction  and  operation  of 
Units  #3  and  #4.^ 

Water  consumption  by  coal-fired  plants  (coal  consumption  of  9  million 
tons/year)  would  rise  to  roughly  35,000  af/y  by  1985  and  maintain  through 
the  year  2000.  Total  consumption  (all  energy-related  consumption)  would 
increase  to  nearly  49,000  af/y  by  the  year  2000.^/ 

Table  V-7  illustrates  the  yearly  net  economic  benefits  that  would 


4/  For  comparison  of  air  pollution  emissions,  see  Table  VI-6  which  follows, 

5/  Burlington  Northern's  (BN)  Circle  West  Project,  which  is  within  the 
planning  area,  is  slated  to  begin  operations  by  1982-1986.  BN  would  produce 
synthetic  diesel  fuel,  methyl  fuel,  and  anhydrous  ammonia.  Six  million  tons 
of  coal  would  be  mined  each  year  for  20  years  and  would  require  33,000  af/y 
of  water;  water  would  be  taken  from  the  Missouri  River. 
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Table  V-6.  Future  Without  (F/WO)  Situation  Resource  Requirements 
and  Pollution  Emissions,  Lower  Yellowstone,  Montana 


Units 


1985 


2000 


Coal  Production 
Exports 

Rail 

Slurry 

Conversion 
Thermal  Electric 
Capacity 
Generation 
Syngas 
Capacity 

Water  Requirements 
Mines 

Reclamation  and/or 
dust  suppression 
Coal  Gasification 
Electrical  Generation 
Slurry  Lines 


Million  tons/year 

Million  tons/year 
Million  tons/year 


Million  tons/year 

Megawatts 

Gigawatt -hours/year 

Million  tons/year 

Million  cubic  feet/day 

Total  acre  feet/year 
Acre  feet/year 

Acre  feet/year 
Acre  feet/year 
Acre  feet/year 
Acre  feet/year 


88 


176 


Labor  Requirements 

Operating 

Mines 

Man  years/year 

Electrical   Generation 

Man  years/year 

Syngas 

Man  years/year 

Capital 

Mines 

Million  dollars 

Electrical   Generation 

Million  dollars 

Syngas 

Million  dollars 

Land  Requirements 

Strip  Mines 

Acres/year 

Sites 

. 

Mines 

Acres 

Electrical  Generation 

Acres 

Syngas 

Acres 

Air  Pollution  Emissions 

Particulates 

Tons/year 

Sulfur  Oxides 

Tons/year 

Nitrogen  Oxides 

Tons/year 

79 

-0- 

167 

-0- 

9 
2,350 
14,405 
-0- 
-0- 

9 
2,350 
14,405 
-0- 
-0- 

42,069 
1,760 

48,757 
3,520 

4,928 

-0- 
35,381 
-0- 

9,856 
-0- 
35,381 
-0- 

1,804 
305 
-0- 

3,608 
305 
-0- 

422 
306 
-0- 

845 
462 
-0- 

1,267 

2,640 

2,350 

-0- 


7,202 
86,400 
72,000 


2,534 

5,280 

2,350 

-0- 


7,202 
86,400 
72,000 
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Table  V-7.  Annual  Net  Economic  Benefits  from  the 

Future  Without  (F/WO)  Energy  Situation, 

Lower  Yellowstone,  Montanal/ 


71, 

.40 

587 

.34 

0.26 

Yearly  Gross  Benefits  (Millions  of  $) 
Electrical  Generation^/  84.00 

Export  Coal3/  690.99 

Total  Benefits  774.99 

Yearly  Costs 

Electrical  Generation^/ 

Export  Coall/ 

Lost  Agricultural  Production^/ 

Total  Costs  659.00 

Net  Benefits  Per  Year  $115.99 


1/  Based  on  data  in  Analysis  of  Energy  Projections  and  Implications 
for  Resource  Requirements,  by  Harza  Engineering  Company,  December  1976, 
and  backup  data  provided  by  Harza  to  study  management.  Benefits  and 
costs  do  not  include  values  for  moving  energy  out  of  area. 

2/  Does  not  include  plants  in  Billings. 

ZJ     Includes  coal  for  plants  in  Billings. 

4/  This  estimate  is  based  on  winter  wheat  following  fallow  which 
nets  $80  per  cropped  acre  to  land,  management,  overhead  and  risk.  Each 
cropped  acre  requires  one  fallow  acre;  therefore,  the  acre  returns  are 
effectively  $40. 
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accrue  to   the  planning  area   at   this   level    of  energy  devolopiiient--ncMrly 
1 16  million  dol lars. 

Table  V-8  shows  the  difference  between  the  consumptive  water  uses  of 
the  projected  requirements  and  those  of  the  F/WO.  Base  year  consumption 
is  also  included  for  comparison. 


Table  V-8.   Potential  Water  Requirements  for  Ijicrgy, 
Lower  Yellowstone,  Montana 


af/y 

Consumptive  Use 

1975 

1985 

2000 

Base  Year 

Potential  Requirements 

F/WO 

Remaining  Requirements 

5,110 
-0- 
-0- 
-0- 

-0- 
46,973 
42,069 
4,904 

-0- 
70,154 
48,757 
21,397 

Outdoor  Recreation 

Although  private  enterprise  can  (and  docs)  provide  some  measure  of 
water-based  outdoor  recreation  in  the  Yellowstone  iiasin,  the  extent  of  the 
industry  has  not  been  specifically  determined,  but  it  is  known  to  b(.'  minor. 
For  purposes  of  this  study  it  has,  therefore,  been  assumed  tfiat  Lh(.'  [jrojectiMi 
requirements  also  represent  the  remaining  needs.  The  needs  are  tied 
directly  to  population.  Table  V-9  shows  the  needs  based  on  the  "high"  and 
"most  probable"  levels  of  development  of  the  coal  industry.  Ttie  "most 
probable"  is  included  because  it  represents  the  F/WO  situation  of  coal- 
related  development. 

Land  Conservation 


It  is  reasonable  to  assume  that  land  conservation  ttieasures  will 
continue  to  be  implemented  in  the  F/WO  situation  throiigh  ongoirig  Federal 
programs.  Table  V-10  shows  the  F/WO  and  the  remaining  needs  for  the 
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Table  V-9.  Remaining  Needs  for  Outdoor  Recreation, 
Lower  Yellowstone,  Montanal/ 


Most  Pre 

)bable 

High 

Forecast 

Activity 

1985 

2000 

1985 

2000 

Swimming  (Bea 

ch) 

10 
21 

WSA 
LSA 

11  WSA 
25  LSA 

9  WSA 
20  LSA 

12  WSA 
25  LSA 

Water  Skiing 

1752 

7 

WSA 
LSA 

2293  WSA 
9  LSA 

1715  WSA 
6  LSA 

2319  WSA 
9  LSA 

Picnicking 

135 

A 

203  A 

132  A 

206  A 

Nature  Walks 

226 

A 

311  A 

221  A 

315  A 

Boating/Canoeing 

;    1334 

;    25 

WSA 
LSA 

1865  USA 
34  LSA 

1305  WSA 
24  LSA 

1887  WSA 
35  LSA 

Camping 

;    247 

A 

376  A 

241  A 

381  A 

Hiking 

214  A 

285  A 

210  A 

288  A 

Playing  Games/Sports 

92  A 

132  A 

90  A 

134  A 

Winter  Sports 

3  ISA 
10  SSA 

4  ISA 
13  SSA 

3  ISA 
10  SSA 

4  ISA 
13  SSA 

Hunting^/          '• 

Fishing?/ 

!_/  Estimates  of  outdoor  recreation  needs  were  obtained  by  subtracting 
supply  from  demand.  For  further  explanation  see  Outdoor  Recreation  Update, 
Lower  Yellowstone  Planning  Area,  Recreation  Ad  Hoc  Work  Group,  May,  1977. 

2/  Data  furnished  for  the  entire  Level  B  Study  Area,  but  not  disaggregated 
to  the  four  planning  areas. 

LS  =  Land  Surface 
WS  =  Water  Surface 
A  =  Acres 
IS  -   Ice  Surface 
SS  =  Snow  Surface 
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Lower  Yellowstone  Planning  Area,  given  continuation  implementation  of 
existing  and  ongoing  land  conservation  programs. 


Table  V-10.  F/WO  and  Remaining  Land  Conservation  Needs 
on  Federal  and  Non-Federal  Lands, 
Lower  Yellowstone,  Montanal/ 


Acres 


Situation 1975 1985 2000 

Adequately  Treated:       . 

Non-Federal         !   9,255,000     10,322,000     11,229,000 
Federal  ;   2,094,690     2,196,190     2,668,490 

j 

Total  Adequately  Treated   ;  11,349,690    12,518,190     13,897,490 

Remaining  Needs:         | 

Non-Federal         i   5,176,000     4,109,000     3,102,000 
Federal  j   1,077,500       976.000       503,700 

Total  Remaining  Needs     j   6,253,500     5,085,000     3,605,700 

1_/  Estimates  for  Federal  lands  were  made  by  the  Bureau  of  Land 
Management  and  Forest  Service.  The  Soil  Conservation  Service 
developed  the  estimates  for  non-Federal  lands.  Each  Agency  developed 
the  1985  and  2000  F/WO  projections  by  analyzing  the  trends  from  ongoing 
conservation  programs. 

Figure  V-1  further  explains  Table  V-10  by  illustrating  land  conservation 
status  over  time  and  by  ownership  and  use.  Private  range  and  nonirrigated 
cropland  appear  to  have  the  greatest  need  for  land  conservation  treatment. 

Fish  and  Wildlife 

According  to  a  draft  of  the  Montana  Department  of  Fish  and  Game's 
Strategic  Plan,  a  surplus  of  salmonid,  non-salmonid,  and  waterfowl  popula- 
tions will  exist  throughout  the  Yellowstone  Area  at  least  to  the  year  1982; 
projections  of  supply  and  demand  beyond  this  point  do  not  exist.  However  it 
is  probably  safe  to  say  that,  due  to  probable  degradation  of  habitat  in  the 
■future,  the  supply  of  harvestable  wildlife  will  not  increase  enough  to  meet 
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increased  future  demands  by  hunters  and  fishermen. 

In  general,  the  F/WO  is  affected  by  four  factors:  (1)  continuing 
degradation  and  loss  of  habitat;  (2)  lack  of  access;  (3)  a  fixed  supply; 
and  (4)  increasing  demand.   It  is  unlikely  that  the  private  sector  will 
enter  the  fish  and  wildlife  business  (e.g.,  big  game  ranches,  private  water- 
fowl and  fishing  development)  until  shortages  become  apparent  and  encourage 
profitable  entry.  Therefore,  until  1982  the  remaining  needs  may  be  measured 
as  a  surplus  and  private  entry  into  the  fish  and  wildlife  industry  is  not 
expected.  However,  the  loss  and  degradation  of  habitat,  as  well  as  limited 
access  to  sportsmen,  have  to  be  accounted  for  in  a  different  manner;  thus 
the  remaining  needs  related  to  habitat  and  access  must  be  recognized  as  a 
shortage. 

F/WO  Impacts  on  Water  Quantity  and  Quality 

The  impact  of  F/WO  development  on  the  area's  water  resources  is  shown 
in  the  Hydrology  Supplement  which  is  appended  to  the  report.  The  Hydrology 
Supplement  is  discussed  in  greater  detail  in  Chapter  VII. 

Opportunities 

In  order  to  meet  the  remaining  needs  as  they  were  presented  earlier 
in  this  chapter,  various  State  and  Federal  agencies  proposed  various 
projects  and  programs  to  the  State  Study  Team  for  consideration.  These 
projects  and  programs  comprised  the  total  set  of  elements  that  were  considered 
for  the  National  Economic  Development  (NED)  plan,  the  Environmental  Quality 
(EQ)  plan,  and  the  State/Regional  Development  (SRD)  elements  that  follow  in 
Chapter  VI,  and  later  in  the  Recommended  Plan  of  Chapter  VII.  Some  of  the 
following  projects  and  programs  were  not  accepted  by  the  Study  Team  and  were 
eliminated  from  further  consideration  (see  footnotes). 
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Single  Purpose  Projects 


Source 

New  Irrigated  Acres 

1. 

Conns  Coulee 

USBR 

2,700 

2. 

Haley 

USBR 

2,372 

3. 

Marsh 

USBR 

2,759 

4. 

Fox  Creek  South 

USBR 

1,570 

5. 

Seven  Sisters 

USBR 

3,205 

6. 

Hay  Creek 

USBR 

4,350 

7. 

Forsyth 

USBR 

8,810 

8. 

Fallon  Bench 

USBR 

10,750 

9. 

Broadview 

USBR 

6,240 

10. 

War  Dance 

USBR 

1,425 

11. 

Rosebud^/ 

USBR 

7,385 

12. 

Timber  Creek 

USBR 

9,195 

13. 

Cracker  Box 

USBR 

1,740 

14. 

Crisafulli  Alternative 

#47/ 

USBR 

145,000 

15. 

Crisafulli   Alternative 

#5 

USBR 

149,000 

16. 

Stipek 

USBR 

3,840 

17. 

Belle  Prairie 

USBR 

6,250 

18. 

Linden  Creek 

USBR 

6,795 

19. 

Elm  Coulee 

USBR 

1,984 

Land 

Conservation 

1.  Accelerated  Land  Conservation  Program 

2.  Streambank  Greenbelt  Program 

Flood  Control 


Source 

USFS,  BLM,  SCS 
State  Study  Team 


Treated  Acres 

1,803,200 
Not  Available 


Lower  Yellowstone  Streambank  Protection^/ 
Energy  Development 

Source 

1 .  Recommendation  of  a 

Private  NED  Level    State  Study  Team 


Source    Streambank  Protected 


COE  70  miles 


Coal  Production 
(million  tons) 


176 


Consumptive 
Water  Use 
(acre-feet  year) 


85,826 


6/  The  single  purpose  projects  including  Rosebud  Creek  and  those  that 
follow  (nos.  11-19)  were  rejected  by  the  State  Study  Team  because  they 
could  not  meet  either  National  Economic  Development  (NED)  criteria  or  State/ 
Regional  Development  criteria  (i.e.,  in  this  case  a  benefit/cost  ratio  of 
.85).  Additional  information  concerning  these  projects  may  be  obtained  from 
the  U.S.  Bureau  of  Reclamation,  Billings,  Montana. 

y     The  two  Cristafulli  Alternatives  include  acreages  of  other  projects. 

8/  This  program  was  posed  as  a  recommendation  in  Chapter  X. 
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Energy  Development  (continued) 

Consumptive 
Coal  Production     Water  Use 
Source      (million  tons)   (acre-feet  year) 

2.  Recommendation  of  a 

Private  EQ  Level    State  Study  Team      59  20,740 

Fish  and  Wild! ife 

Suport  the  Instream  Flow  Recommendations  made  by  the  Montana  Departments  of 
Fish  and  Game  and  Health  and  Environmental  Sciences. 9/ 

Wild,  Scenic,  and  Recreational  Rivers 

Source 

Yellowstone  River  -  260  miles  -  National  System      U.S.  Bureau  of  Outdoor 

Recreation 


9/  See  the  section  on  the  Yellowstone  Moratorium  in  Chapter  II,  the 
Instream  Flow  Section  in  Chapter  IV,  and  the  EQ  plan  of  Chapter  VI  for 
additional  information. 
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PL*n   V-I     LOCATION  Of  PROPOSED  PROJECTS 
ANO  PROGRAMS  (OPPORTUNITIES) 


^O     Frojact*    Ell>l(L«t»4 
•■>   Sttaaabank  frocacclor 

1.      lUy  Craak  Unit 
1.      Forarth  Unic 
!■     Roaabud  Unit 
t.      Cmuib  Coulea  Unit 
S.      IUl«r  Unit 

TlBb«r  Ct«ak  Unit 

Harah  Unit 

Crtulglll  AUi 
Crl««(ulll  Alt< 
Ciackat   Bok  UnU 


Stlpah  UdU 
una   Pr«Ltl«   Unt 
Llndan  Cra«k  Unit 
Cla  Coula*  Unit 


11.  Savan  Slatara  Unit 

16.  ro>  Ctaak  South  Unit 

17.  Yallwaiooa   Bivar   Scanlc/Baeraatlon*! 
10.  Lovar  Talloiracona   Straaabank  Ptotactloa 
19.  Enaiir  DavalopMnt    (Pilvata   Sacilon) 
ID.  Accalatat«d  Land   Conaarvaclon   Proitaa 


..il"~. 


YELLOWSTONE  BASIN  AND  ADJACENT  COAL  AREA  LEVEL  B  STUDY 
MISSOURI  HIVtH  BASIN  COMMISSION 
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CHAPTER  VI 
PLAN  FORMULATION 

Principles  and  Standards 

Criteria  used  for  the  evaluation  of  projects  and  formulation  of  the 
alternative  plans  set  forth  later  in  this  chapter  are  those  established 
under  the  multi -objective  planning  (MOP)  approach  of  the  U.S.  Water  Resources 
Council.  Planning  guidelines  for  the  Yellowstone  Level  B  Study  conform  with 
the  Water  Resources  Council's  Principles  and  Standards  for  Planning  Water 
and  Related  Land  Resources,  as  published  in  the  Federal  Register  of  September 
10,  1973. 

Alternative  plans  for  resource  development  and/or  management  for  the 
Montana  planning  areas  have  been  formulated  to  emphasize  national  economic 
development  (NED),  and  environmental  quality  (EQ).  A  third,  but  partial, 
plan  emphasizing  state/regional  development  (SRD)  has  been  included  to 
identify  projects  that  produce  substantial  local  or  regional  benefits  but 
that  do  not  meet  NED  criteria.  A  fourth  plan,  called  the  Recommended  Plan, 
is  a  combination  of  those  projects  or  programs  selected  from  the  NED,  EQ, 
and  SRD  plans  that  best  meet  the  remaining  needs  outlined  in  Chapter  V. 

Plan  formulation  for  the  NED  and  SRD  emphasis  plans  is  tied  primarily 
to  the  monetary  benefit,  cost  and  repayment  evaluation  of  potential  projects 
or  programs  (elements).  The  formulation  criteria  for  retaining  an  element 
in  the  NED  or  SRD  plan  are  that  the  results  of  the  economic  and  financial 
appraisal  of  that  element  must  show  that  user  benefits  exceed  costs  and 
that  there  is  an  apparent  source  of  repayment  of  project  costs.  EQ  plan 
formulation  criteria  do  not  relate  to  rigid  economic  standards  but  emphasize 
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enhancement,   preservation,  or  management  as  the  principal   objectives.     A 
combination  of  selected  elements   from  the  NED,  SRD,  and  EQ  plans  makes  up 
the  recommended  resource  development  and/or  management  plan  for  the  Yellow- 
stone Basin  area;   each  of  the  four  plans   is   described  in  more  detail    later 
in  this  chapter. 

The  beneficial   and  adverse  effects  of  a  proposed  development  are 
evaluated  for  the  period  of  the  useful    life  of  the  major  project  facilities, 
with  an  upper  limit  of  100  years.     A  discount  rate  of  6-3/8  percent  has 
been  used  for  the  Yellowstone  study.     Benefits  and  costs  occurring  in 
different  time  frames  over  the  period  of  analysis  have  been  adjusted  to 
comparable  values  by  the  use  of  the  6-3/8  percent  discount  rate.     All   costs 
and  benefits  are  based  on  January  1975,   prices. 

The  Four-Account  System 

Under  the  MOP  procedures,   each  plan,   regardless  of  which  objective 
(e.g.,   NED,   EQ,  or  SRD)   is  emphasized,   is  evaluated  and  displayed  in  terms 
of  a  four-account  system— national ,   regional,  environmental,   and  social 
factors  accounts.     This  means  that  each  project  or  program  that  is  proposed 
for  consideration  in  any  of  the  plans   is  evaluated  under  the  four-account 
system  also. 

Benefits  and  costs  for  the  national   and  regional   accounts  are  expressed 
as  monetary  values  but  also  include  a   descriptive  analysis  of  beneficial   and 
adverse  effects.      For  the  other  two  accounts--environmental    and  social 
factors--the  main  emphasis   is   in  identifying  and  evaluating  changes   that 
would  occur  with  a   plan  and  describing   in  a  succinct  narrative  the  benefi- 
cial  or  adverse  effects   associated  with   the  changes.      A  simplified  display 
chart  of  the  plans  and  accounts   follows: 
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Alternative  Plan 


National  Economic  Development  Account 
Benefits 
Costs 

State/Regional  Development  Account 
Benefits 

Costs 


Environmental  Quality  Account 
Beneficial  effects 
Adverse  effects 

Social  Factors  Well  Being  Account 
Beneficial  effects 
Adverse  effects 


NED 


SRD 


$ 
$ 


EQ    Recommended 


$ 
$ 


$ 

$ 


$    $        $ 

-Descriptive  terms--- 

$    $        $ 

-Descriptive  terms--- 


-Descriptive  terms- 
-Descriptive  terms- 


-Descriptive  terms- 
-Descriptive  terms- 


National  Economic  Development  Account 

Benefits  evaluated  under  the  national  account  are  direct  user  benefits. 
User  benefits  are  displayed  for  the  traditional  project  multipurposes  of 
irrigation,  flood  control,  recreation,  fish  and  wildlife,  M&I  water,  power, 
etc.  User  benefits  are  measured  as  net  income  increases,  damage  reductions, 
or  proxy  values  of  alternative  actions  to  direct  project  beneficiaries. 
Income  increases  may  include  the  net  increases  in  salaries  or  persons  who 
actually  work  on  the  project  during  construction  or  operation,  and  who  would 
be  unemployed  or  underemployed  in  the  absence  of  the  project.  Benefits  may 
not  include  second-level  effects  such  as  income  to  businesses  resulting  from 
the  project.  National  account  costs  are  measured  as  the  economic  values 
placed  on  the  resources  required  to  implement  a  plan  and  place  it  in  operation, 


State/Regional  Development  Account 

Benefits  and  costs  evaluated  under  the  regional  account  are  delineated 
for  incidence  of  occurrence  within  the  boundaries  of  the  Montana  study  area. 
These  local  effects  generally  are  offset  by  their  effects  on  the  "rest  of  the 
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Nation,"  because  they  would  have  occurred  elsevjhere  had  the  expenditures  for 
the  project  been  made  elsewhere. 

Regional  monetary  benefits  are  estimated  for  four  income  categories: 
user  benefits,  induced  and  stemming  from  effects,  construction  impacts  and 
unemployment  and  underemployment  effects.  User  benefits  are  defined  the 
same  as  for  the  national  account. 

Induced  and  stemming-from  effects  are  estimated  as  the  income  generated 
from  implementing  plan  services  that  are  in  addition  to  user  benefits.  Construc- 
tion impacts  are  estimated  as  the  income  increase  accruing  to  the  region  from 
wage  payments  to  imported  labor  forces  during  the  construction  period.  Income 
increases  to  the  unemployed  and  underemployed  persons  in  the  region  are  estimated 
as  portions  of  the  preceding  two  categories — induced  and  stemming-from  effects 
and  construction  impacts--and  are   assumed  to  be  significant  only  during  the 
early  years  of  project  life. 

Local  costs  include  local  payments  toward  construction  and  operation, 
and  regional  tax  contributions.  Both  adverse  and  beneficial  effects,  not 
evaluated  monetarily,  are  to  be  measured  in  appropriate  terms,  described,  and 
displayed  in  the  local  account. 

Environmental  Quality  Account 

A  water  and  land  use  plan  may  have  a  variety  of  effects--benef icial  and 
adverse--on  the  environment.  While  monetary  effects  do  occur,  effects  on  the 
environment  are  generally  characterized  by  their  non-market,  non-monetary  nature. 

Environmental  effects  are  contributions  resulting  from  the  management, 
preservation,  or  restoration  of  one  or  more  of  the  desirable  environmental 
characteristics  of  an  area  under  study.  Adverse  environmental  effects  are 
consequences  of  proposed  actions  that  result  in  the  deterioration  of 
environmental  characteristics  of  an  area. 

VI-4 
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'       Social  Well  Being  Account 

Beneficial  and  adverse  effects  on  social  factors  are  derived  from  a 
plan's  success  or  failure  in  meeting  social  needs.  The  identification  and 
satisfaction  of  social  needs  will  relate  to  the  social  deficiencies  expected 
to  prevail  in  the  study  area  without  a  plan  as  compared  to  the  expected 
changes,  social  gains,  or  losses,  with  a  plan. 

The  MOP  guidelines  for  evaluating  social  factors  were  written  to 
emphasize  the  effects  on  those  users  of  projects  or  programs  who  have, 
without  the  project  or  program,  failed  to  share  in  rising  economic  standards. 
This  would  seem  to  focus  on  the  unemployed  or  underemployed  persons  which 
according  to  regional  benefit  evaluation  criteria  would  be  significant 
only  during  the  early  years  of  project  life  because  of  the  assumed  long- 
range,  full  employment  situation  nationally. 

Procedures  are  not  available  to  measure  the  social  status  of  future  bene- 
ficiaries. Opportunities  for  improving  social  status  are  available  through 
implementation  of  resource  development;  however,  documentation  of  the  actual 
benefiting  social  group  is  not  possible.  Social  effects  are,  therefore, 
evaluated  and  displayed  only  for  the  projects  and  programs  that  are  included 
in  the  alternative  plans,  and  are  not  considered  as  an  end  in  themselves. 

Display  of  Data 

In  order  to  provide  consistency  in  the  display  of  information  for 
various  projects  and  programs  that  have  been  analyzed,  data  have  been  set 
forth  in  the  general  format  suggested  by  Figure  VI-1.  In  some  cases,  the 
form  itself  has  been  used,  in  other  cases,  separate  sheets  have  been  used 
for  each  account,  but  the  arrangement  and  coverage  is  the  same  in  either 
case. 
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Project  Formulation 

When  data   for  a  project  or  program  that  has  been  suggested  for  inclu- 
sion in  the  planning  area  has  been  evaluated  and  tabulated  under  the  four- 
account  system,   it  is  then  possible  and  necessary  to  test  the  proposal    in 
terms  of  its   acceptabilities   for  inclusion   in  the  various    "objective" 
plans--National    Economic  Development  (NED);  State/Regional   Development  (SRD); 
and  Environmental   Quality   (EQ).     Each  of  these  plans  has  specific  requirements 
that  must  be  met  if  a  project  or  program  is  to  be  included  in  that  plan,  and 
to  the  extent  that  this   is  so,   the  proposal's  attractiveness  for  inclusion 
in  the  Recommended  Plan  is  enhanced.     The  Recommended  Plan  is  a  selection 
of  those  components  of  the  other  three  plans  that  best  satisfy  the  needs 
identified  in  Chapter  V.     No  project  or  program  may  be  included  in  the 
Recommended  Plan  unless  it  has  qualifie(!  for  at  least  one  of  the  three 
objective  plans. 

Summary --Lower  Yellowstone  Planning  Area 

The  National   Economic  Development   (NED)   plan  in  the  Lower  Yellowstone 
area  is   the  most  diverse  of  the  four  Montana   Level    B   planning  areas.     The 
plan   includes   five  Bureau  of  Reclamation   (USBR)  mainstem,   single  purpose 
irrigation  projects   (see  Table  VI-1);   an  accelerated  land  conservation 
program;   and  designation  of  the  Yellowstone  River   (from  Pompeys   Pillar 
to  the  Montana-North  Dakota  border)  as  a  scenic/recreational   river--part 
of  the  National   rivers  system. 
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NED  energy  development  shows  a  coal  production  of  176  million  tons 
per  year  by  the  year  2000;  included  are  the  Col  strip  thermal  electric 
units  #3  and  #4.  Two  slurry  lines  would  be  in  operation  by  2000.1/ 
use  in  this  planning  area,  at  that  time,  would  be  at  the  rate  of  nearly 
86,000  acre-feet  per  year;  total  consumption  including  that  in  the  Tongue- 
Powder  Planning  Area  would  be  about  158,300  acre-feet  per  year. 

In  contrast  to  the  NED  plan,  the  Environmental  Quality  (EQ)  plan  calls 
for  minimum  instream  flows  for  the  preservation  of  the  existing  aquatic 
ecosystem  which  may  preclude  some  future  agricultural  development  in  the 
area.  The  EQ  energy  development  plan  would  use  only  20,740  acre-feet 

per  year  over  all;  the  proposed  thermal  electric  plants,  Colstrip  #3  and 

2/ 
#4,  would  not  be  recommended  under  the  EQ  plan.—   The  scenic/recreational 

designation  of  the  Yellowstone  River  is  an  element  of  both  the  NED  and  EQ 

plans. 

There  are  five  single  purpose  irrigation  projects  included  as  State/ 

regional  elements,  all  Bureau  of  Reclamation  projects. 


y   Use  of  Montana  water  for  slurry  lines  is  currently  illegal  in  Montana. 

2/  Some  construction  work  has  been  done  at  the  sites,  but  the  units  are 
still  (early  1978)  involved  in  major  controversy. 
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Table  VI-1.  NED  and  SRD  Agricultural  Projects  (Irrigation), 
Lower  Yellowstone,  Montana 


NED  Projects 


Project 

Source 

Type 

New  Acres 

Conns  Coulee 

USBR 

Pumping 

2,700 

Haley  Unit 

USBR 

Pumping 

2,372 

Marsh  Unit 

USBR 

Pumping 

2,759 

Seven  Sisters 

USBR 

Pumping 

3,205 

Fox  Creek  South 

USBR 

Pumping 

1,570 

Totals 

12,606 

SRD  Projects 


Project 


Source 


Type 


New  Acres 


Hay  Creek 
Forsyth 
Fallon  Bench 
Broadview  Bench 
War  Dance 

Totals 


USBR 
USBR 
USBR 
USBR 
USBR 


Pumping 
Pumping 
Pumping 
Pumping 
Pumping 


4,350 
8,810 

10,750 
6,240 
1,425 

31,575 
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THE 

NATIONAL  ECONOMIC  DEVELOPMENT 

PLAN 
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National  economic  development  is  achieved  by  increasing  the  value 
of  the  Nation's  goods  and  services,  by  utilizing  additional  resources,  or 
by  improving  the  efficiency  of  existing  resource  use.  Theoretically,  the 
best  NED  plan  would  produce  the  maximum  net  benefits  (excess  of  projected 
monetary  benefits  over  monetary  costs).  A  satisfactorily  developed  plan 
with  NED  emphasis  would  meet  the  following  minimum  requirements: 

1.  User  benefits  are  in  excess  of  total  economic  costs: 

2.  Separable  costs  of  each  functional  component  are  less  than 
benefits  or  the  alternative  cost  of  producing  comparable 
benefits ; 

3.  Sufficient  capability  is  available  to  repay  all  reimbursable 
costs ; 

4.  Significant  local  and  State  support  is  available;  and 

5.  Output  from  the  plan  will  be  used  to  meet  near-to-intermediate- 
term  needs. 

A  project  or  program  may  not  be  included  in  the  NED  plan  unless  it  meets,  or  is 

expected  to  meet,  all  of  the  above  requirements  at  the  time  of  development. 

Single  Purpose  Projects 

Conns  Coulee  Unit 

The  proposed  Conns  Coulee  Unit  is  located  in  Prairie  County  about  three 
miles  southwest  of  the  city  of  Terry.  The  unit  is  comprised  of  two  land 
areas  which  total  about  2,895  gross  irrigable  acres. 

Transportation  through  or  adjacent  to  the  unit  is  provided  by  the 
Burlington  Northern  Railroad,  State  Highway  94,  and  Federal  Highway  10. 

The  land  area  to  the  south  includes  about  1,300  gross  irrigable  acres 
which  range  in  elevation  from  2260  to  2230;  the  area  to  the  north  includes 
about  1,590  gross  irrigable  acres  which  range  in  elevation  from  2350  to 
2200.  The  river  elevation  in  the  vicinity  of  the  unit  is  about  2190.  The 
southern  and  northern  areas  are  separated  by  rough  terrain  and  Sand  and  Conns 
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Coulee  creeks,  and  are  about  7,000  feet  apart. 

The  plan  for  development  provides  individual  water  supply  systems  to 
the  northern  and  southern  areas.  The  main  pumping  plant  for  the  southern 
area  would  deliver  water  to  a  low  lateral  at  elevation  2235  which  would  serve 
the  west  side  of  the  Burlington  Northern  Railroad,  and  to  a  high  lateral 
at  elevation  2260  which  would  serve  lands  to  the  east  side  of  the  railroad. 
Gravity  delivery  would  be  provided  to  all  lands. 

The  main  pumping  plant  for  the  northern  area  would  deliver  water  to  a 
lateral  at  elevation  2345.  Pumped  delivery  would  be  required  to  400  acres 
on  the  southern  part  of  the  area  and  gravity  delivery  would  be  provided  to 
the  remainder. 
Haley  Unit 

Haley  Unit,  in  Prairie  County,  is  on  the  north  side  of  the  Yellowstone 
River  about  halfway  between  Miles  City  and  Gl endive.  The  unit  lands  lie 
on  a  bench  about  60  to  125  feet  above  the  river.  Maximum  width  of  the  unit 
is  about  2-1/2  miles.  A  total  of  2,372  acres  would  be  irrigated. 

This  land  is  relatively  sterile  in  the  native  condition,  but  judicious 
management,  proper  crop  rotation,  and  application  of  fertilizer  would 
result  in  satisfactory  yields  of  most  irrigated  crops.  A  moderate  concen- 
tration of  soluble  salts  is  present  in  portions  of  the  project  lands.  Sub- 
surface water  could  be  removed  by  constructed  drains,  within  economic  limits. 

Irrigation  water  would  be  supplied  directly  from  the  Yellowstone  River 
by  a  pumping  plant  lifting  54.6  cubic  feet  per  second  (cfs)  through  a  static 
head  of  70  feet  from  the  lowest  river  stage.  The  total  dynamic  head  is 
estimated  at  72.1  feet.  Three  equal-size,  mixed-flow  pumps  would  be  operated 
by  200-horsepower  electric  motors.  The  discharge  line  would  be  a  48-inch 
concrete  pipe,  about  850  feet  long. 

The  main  canal  would  run  1.4  miles  from  the  headworks  before  crossing 
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Cherry  Creek  in  a  1,200-foot  siphon.     Beyond  the  siphon  the  canal  would 
branch   into  two   7-mile-long  arms.     The  right  arm  (Low  Line  Canal)  would 
continue  as  a  gravity  canal;   the  left   (upper)   arm  would  serve  lands  on 
the  higher  slopes  by  means  of  a  relift  pumping  plant.     This   plant  would 
serve  two  pumping  units  with  100-horsepower  motors,  which,   combined,  would 
lift  26.4  cfs  55.4  feet  above  the  lower  canal   location.     Estimated  total 
dynamic  head  of  the  plant  is  56  feet. 
Marsh  Unit 

The  2,759  irrigable  acres  of  the  Marsh  Unit  lie  on  primary  and  secondary 
benches  on  the  southeast  side  of  the  Yellowstone  River  in  Dawson  County, 
about  22  miles  upstream  from  Glendive. 

Soils  of  the  irrigable  land  are  generally  high-quality,   porous,   non- 
saline,  alluvial   soils   that  would  be  productive  under  sustained  irrigation. 
Careful    irrigation  management  practices  would  prevent  undue  erosion  on  the 
steeper  irrigable  slopes.     Development  costs  generally  would  be  moderately 
low.     The  higher  lands   probably  would  require  relatively  few  subsurface 
drains,  but  a  comprehensive  system  would  be  necessary  on  the  lower  benchlands, 

The  main   pumping  plant  would  be  located  on  the  inboard  side  of  railroad 
tracks,  with  intake  conduits   passing  under  the  tracks.     The  plant,  designed 
to  handle  64.5 cfs ,  would  lift  water  70  feet  with  a  total    dynamic  head  of 
72   feet. 

Two  relift  plants  would  serve  the  West  and  the  East  Relift  Canals. 
Capacities  of  the  plants  would  be  9.2  and  16  cfs  and  the  static  lifts  50 
and  51.7  feet,   respectively. 
Seven  Sisters  Unit 

The  unit,   containing  3,205   irrigable  acres,   is   in  Richland  County, 
lying  directly  across   the  Yellowstone  River  from  the  existing   Lower  Yellow- 
stone Project.      It   is   bordered  along  the  north  by  Unit  ^1    of  the  Sidney 
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Project.  The  nearest  city  is  Sidney,  about  5.5  miles  north  of  the  unit 
lands  and  across  the  river. 

The  unit  lands  lay  on  old  islands  river  bottom,  terraces,  and  valley 
slopes  with  a  difference  in  elevation  of  about  150  feet.  Intermittent 
and  dry  stream  coulees  divide  the  area  into  several  tracts. 

The  project  lands  consist  principally  of  alluvial  soils.  These  well- 
drained  soils  are  moderately  complex  and,  to  a  degree,  dependent  upon  the 
effect  of  colluvial  material  from  surrounding  badlands.  The  irrigable 
land  has  vertical  permeability  adequate  to  permit  leaching  of  soluble  salts. 

Construction  of  both  surface  and  subsurface  drains  would  be  required, 
as  well  as  about  three  miles  of  interceptor  drains  to  protect  presently 
irrigated  lands  of  the  nearby  Sidney  Project. 

Unit  facilities  would  include  a  river  pumping  plant  near  the  outlet 
of  Shadwell  Creek,  a  14-mile-long  canal  with  a  relift  plant  at  Mile  5.2, 
a  lateral  system  in  which  one  lateral  would  be  served  by  a  relift  pumping 
plants,  and  a  system  of  drains. 

The  river  pumping  plant  would  lift  74.8  cfs  through  a  48-inch  diameter 
concrete  discharge  line  2,000  feet  long.  The  static  lift  would  be  82.4  feet, 
with  an  additional  4.8  feet  of  head  estimated  for  plant  and  line  losses. 
Four  vertical -turbine  pumps  would  be  powered  by  electric  motors. 

The  relift  plant  at  Mile  5.2  would  raise  24  cfs  through  a  total  dynamic 
head  of  51.4  feet.  Static  lift  would  be  50.5  feet.  This  plant  would  have 
two  mixed  flow  pumps. 

The  lateral  relift  plant  would  have  a  capacity  of  12.6  cfs,  utilizing 
two  vertical -turbine  pump  units  powered  by  electric  motors.  Static  lift 
would  be  70.8  feet  and  the  dynamic  head  about  75.9  feet.  Most  of  the  canal 
location  would  be  contour  alignment. 
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Fox  Creek  South  Unit 

The  Fox  Creek  Unit  is  located  in  Richland  County  about  6  miles  south- 
west of  the  city  of  Sidney  and  about  2  miles  north  of  the  town  of  Crane, 
The  unit  was  originally  composed  of  an  upper  and  lower  tract.  In  pre- 
liminary analysis,  the  upper  tract  proved  infeasible  due  to  excessive 
development  costs.  The  remaining  lower  unit  encompasses  a  gross  irrigable 
area  of  about  1,570  acres. 

The  elevation  of  the  unit  varies  between  2020  and  2060  feet.  The 
Yellowstone  River  to  the  east  flows  by  at  1900  feet. 

The  main  pumping  plant  would  deliver  water  to  the  lateral  system  at 
elevation  2065;  the  pumping  system  would  consist  of  a  500-foot  intake 
channel  to  the  pumping  plant  with  11, 500-foot  of  discharge  line.  Gravity 
water  delivery  would  be  provided  to  all  but  200  acres.  All  project  lands 
could  be  either  gravity  or  sprinkler  irrigated. 

Land  Conservation 


Accelerated  Land  Conservation  Program 

Under  the  accelerated  land  conservation  program,   50  percent  of  the 
untreated  lands  that  woula  have  been  left  by  the  year  2000,  given  the  present 
ongoing  programs,  would  be  added  to  the  current  programs  and  treated  by  2000. 
About  1,803,200  acres   in   the  Yellowstone  Planning  Area  would  be  treated 
under  the  accelerated  program. 

Wild,  Scenic,  and  Recreational   River 

Yellowstone  River 

The  260-mile  reach  of  the  Yellowstone  River  from  Pompeys   Pillar  to 
the  Montana-North  Dakota  State  line,  Montana,   is  proposed  as  a  potential 
addition  to  the  National   Wild  and  Scenic  Rivers   System.      The  Montana  State 


Comprehensive  Outdoor  Recreation  Plan  (SCORP)  has  identified  this  segment 
of  the  Yellowstone  River  as   "a  recreation  resource  of  major  significance." 
The  SCORP  has  also  noted  that  the  river  and  its  valley  "should  be  developed 
in  terms  of  a  wildlife  and  recreation  system." 

Preliminary  information  indicates  that  this  segment  of  the  Yellowstone 
River  possesses  values  that  would  make  it  eligible  for  addition  into  a 
national   recreation  rivers  system.     This  segment  contains  a  considerable 
portion  of  the  region's  urban  and  rural    population  and  is  a  main  travel 
route  for  out-of-state  visitors.     The  river  and  its  environment  offer 
visitors  recreation  opportunities   in  fishing,  hunting,  camping,  picnicking, 
sightseeing,  canoeing,   rafting,  and  other  water-related  activities. 

This  plan  includes  acquisition  of  land  in  fee  title  for  both  major  and 
minor  access  areas  and  acquisition  of  lands  or  easements  for  the  protection 
of  the  river  and  its  environment. 

Energy 

NED  Energy  Development 

Coal   production  in  the  Lower  Yellowstone  Planning  Area  would  reach 
85  million  tons  by  1985  and   176  million  tons   by  the  year  2000.     All    but  9 
million  tons  per  year  would  be  exported  (see  Table  VI-2). 

One  slurry  line  would  transport  coal   out  of  the  area  by  1985;  two  lines 
would  be  in  operation  by  the  year  2000.     The  balance  of  the  export  coal  would 
be  moved  by  rail .  ' 

Two  additional  thermal  electric  plants,  Colstrip  #3  and  #4,  would  come 
on  line  by  1985.     No  coal   gasification  is  undertaken  under  this  plan. 

Total   water  consumption  reaches   59,710  acre-feet  by  1985  and  85,826 
by  2000.     The  largest  water  consumer  per  unit  of  coal   utilized  is  thermal 
electric  generation.     Slurry  consumption  does   not  surpass  thermal    electric 
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Table  VI-2.  NED  Energy  Development  Resource 

Requirements  and  Air  Pollution  Emissions, 

Lower  Yellowstone,  Montana 


Resource 


Units 


985 


2000 


Coal  Production 
Exports 

Rail 

Slurry 

Conversion 
Thermal   Electric 
Capacity 
Generation 
Syngas 
Capacity 

Water  Requirements 
Mines 

Reclamation  and/or 
dust  suppression 
Coal   Gasification 
Electrical   Generation 
Slurry  Lines 


Million  tons/year 

Million  tons/year 
Million  tons/year 


Million  tons/year 
Megawatts 

Gigawatt-hours/year 
Million  tons/year 
Million  cubic  feet/day 

Total   acre  feet/year 
Acre  feet/year 

Acre  feet/year 
Acre  feet/year 
Acre  feet/year 
Acre  feet/year 


85 


176 


Labor  Requirements 
Operating 
Mines 

Electrical   Generation 
Syngas 

Man  years/year 
Man  years/year 
Man  years/year 

Capital 
Mines 

Electrical   Generation 
Syngas 

Million  dollars 
Million  dollars 
Million  dollars 

Land  Requirements 
Strip  Mines 
Sites 

Mines 

Electrical   Generation 

Syngas 

Acres/year 

Acres 
Acres 
Acres 

Air  Pollution  Emissions 

Particulates 
Sulfur  Oxides 
Nitrogen  Oxides 

Tons/year 
Tons/year 
Tons/year 

46 
30 

105 
62 

9 

2,350 

14,405 

-0--- 

— 0  — - 

59,710 
1,700 

9 

2,350 

14,405 

-_-0-- 

85,826 
3,520 

4,760 

9,856 

— 0--- 
35,250 
18,000 

___0-  — 
35,250 
37,200 

1,742.5 
305 
__0-- 

3,608 
305 

.__0  — 

484.5 
306 

1,003.2 
308 

_.0— - 

__-0  — 

1,224 

2,550 

2,350 

.._0... 


7,202 
86,400 
72,000 


2,534.4 

2,580 

2,350 

--0  — - 


7,202 
86,400 
72,000 
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consumption  until  2000;  37,200  acre-feet  would  be  used  to  slurry  62  million 
tons  of  coal,  while  35,250  acre-feet  are  used  to  convert  only  9  million  tons 
of  coal    into  electricity. 

Air  pollution  emissions  do     not  increase  after  1985,     It  must  be  noted 
here  that  the  power  companies  may  be  forced  to  comply  with  the  clean  air 
standards  set  by  the  Environmental   Protection  Agency  on  behalf  of  the 
Northern  Cheyenne  Indian  Reservation.     The  air  pollution  emissions  listed 
in  Table  VI-2  may  have  to  be  cut  significantly  to  comply  with  the  clean 
air  standards. 

Table  VI-3  illustrates  the  yearly  net  NED  benefits  that  would  accrue  to 
the  planning  area  at  this  level   of  energy  development--approximately 
$115.7  million. 
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Table  VI-3.     NED  Account  for  the  Energy 
National   Economic  Development  Plan 
Lower  Yellowstone,  Montanal/ 


Yearly  Gross   Benefits  (Millions  of  $) 
Electrical   Generation?/  $  84.00 

Export  Coal 3/  688.97 

Total   Benefits  772.97 

Yearly  Costs 

Electrical   Generation^/  71.40 

Export  Coall/  585.63 

Lost  Agricultural    Production!/  0.26 

Total    Costs  657.29 

Net  Benefits   Per  Year  $115.68 

]_/     Based  on  data  in  Analysis  of  Energy  Projections  and  Implications  for 
Resource  Requirements,   by  Harza  Engineering  Company,   December  1976,   and 
backup  data  provided  by  Harza  to  study  management.     Benefits  and  costs  do 
not  include  values  for  moving  energy  out  of  area, 

2/     Does   not  include  plants   in  Billings. 

3/     Includes  coal   for  plants   in  Billings. 

4/  This  estimate  is  based  on  winter  wheat  following  fallow  which  nets  $80 
per  cropped  acre  to  land,  management,  overhead,  and  risk.  Each  cropped  acre 
requires  one  fallow  acre;  therefore,  the  per  acre  returns  are  effectively  $40. 
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HATt   Vl-I     NtO  PROJECTS 

1.  Ctfona  Coulaa   Unit 

:.  IUl>r  Untt 

1.  Narih  i;ntt 

4.  Savan   Slatar.   Unit 

1.  roi  CTiak   South 

6.  *xc«l*r«iad   Land  C#niaTvatlea  Program 

I.  MtD  Esartr  DavalopMnt    [Prlvat*  Sactffr) 


YELLOWSTONE  BASIN  AND  ADJALtNT  COAl.  AREA  LEVEL  B  STUDY 

MlSSOtRr  RlVTk  RASIN  COMMlSSlty*' 
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THE 

ENVIRONMENTAL  QUALITY 

PLAN 
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The  objective  of  the  Environmental  Quality  (EQ)  plan  is  the  management, 
conservation,  preservation,  restoration,  or  improvement  of  the  area's  natural 
(or  cultural)  resources  and  ecologica'  systems.  Although  the  EQ  plan  is  not 
subjected  to  a  benefit/'cost  unalys: s.,  the  plan  should  refl'^ct  th(>  most  e-^fi- 
cient  and  effective  way  of  obtaining  desired  -esult:;. 

Environmental  quality  is  considered  fully  as  iinportan':  as  economic 
development  in  the  Level  B  planning  process.  However,  EQ  'Elements  are  f-e- 
quently  submitted  with  insufficient  economic  and/or  physii:al  data  to  be 
thoroughly  evaluated.  It  is  difficult  to  put  a  doller  \'alue  on  environmental 
change,  positive  or  negative;  and  often  there  is  a  Icck  of  baseline  data  to 
properly  evaluate  the  environmental  effects  of  a  man-caused  change. 

Fish  and  Wi'.dTifel/ 

Instream  Flows 

The  instream  flow  levels  requested  by  the  Montana  Department  of  Fish  and 
Game  (DFG)  have  been  adopted  in  the  EQ  plan  except  where  t'ley  are  exceeded 
by  the  reservation  requests  of  the  Department  of  Health  anj  Environmental  Sciences 
(DHES),  in  which  case  the  higher  value  is  recommendec'  as  the  EQ  value.  Table 
VI-5  compares  the  DHES  and  DFG  requests  and  shows  the  recommended  EQ  flows. 

The  lower  Yellowstone  River  (below  the  mouth  of  the  Bighorn  River) 
contains  a  variety  of  fish  commonly  called  warm-water  species.  Little 
was  known  about  this  system  until  studies  were  init'ated  in  1973.  Data 


T7  The  Montana  Department  of  Fish  and  Game  has  furnished  much  of  the 
following  EQ  narrative  in  this  and  the  other  Montana  Level  B  reports. 
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Table  VI-5.  Recommended  EQ  Flows  from  the  Mouth  of  the 
Bighorn  River  to  the  MT/ND  State  Line 


Yellowstone  River  From  the  Mouth  of  the 
Bighorn  to  the  Mouth  of  the  Powder 


DHES 

Fish  and  Game 

Recommended 

Month 

Reservation  Request 

Reservation  Request 

EQ  Flows 

Jan 

515,000 

295,200 

515,000 

Feb 

410,000 

309,745 

410,000 

Mar 

460,000 

676,500 

676,500 

Apr 

700,000 

654,500 

700,000 

May 

469,000 

773,370 

773,370 

June 

232,000 

2,272,520 

2,272,520 

July 

129,000 

856,650 

856,650 

Aug 

300,000 

430,000 

430,000 

Sep 

450,000 

416,500 

450,000 

Oct 

450,000 

430,500 

450,000 

Nov 

440,000 

416,500 

440,000 

Dec 

460,000 

344,400 

460,000 

TOTAL 

5,015,000 

7,876,385 

8,434,040 

Yellowstone  River  From  the  Mouth  of  the 
Powder  to  the  State  Line 


DHES 

Fish  and  Game 

Recommended 

Month 

Reservation  Request 

Reservation  Request 

EQ  Flows 

Jan 

680,000 

301,350 

680,000 

Feb 

620,000 

332,270 

620,000 

Mar 

690,000 

676,500 

690,000 

Apr 

840,000 

654,500 

840,000 

May 

450,000 

832,860 

832,860 

June 

547,000 

2,427,190 

2,427,190 

July 

126,000 

937,500 

937,500 

Aug 

370,000 

430,500 

430,500 

Sep 

530,000 

416,500 

530,000 

Oct 

600,000 

430,500 

600,000 

Nov 

600,000 

416,500 

600,000 

Dec 

590,000 

350,550 

590,000 

TOTAL 

6,643,000 

8,206,720 

9,778,050 
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have  been  obtained  since  which  indicate  a  unique  and  significant  fishery 
exists   for  paddlefish,   shovelnose  sturgeon,   sauger,  walleye,   and  channel 
catfish.     Certain  ecological   relationships  have  been  established  ^or  some 
of  these  fish  which  show  that  two  o"  the  Yellowstone's  riicijor  ■':i''bu  ;arios-- 
the  Tongue  and  Powder  rivers--are  important  components  of  their  T'fe  cycles. 

The  Yellowstone  River  under  predevelopment  conditions,  had  an  estimated 
mean  annual    flow  of  between  11   and  12  million  acre  ^^eet.     It  has  been  esti- 
mated that  the  Yellowstone  is  sign-i^icantly  depleted  i^20  to  7.1  percent) 
from  its  average  virgin  flow  conditions.     The  prospect  of  additional   water- 
depletions,   in  view  of  the  historic  low  flows  experienced  in  the  lower 
river  during  the  period  of  record,   is  particularly  disturbing.     While  the 
current  level   of  water  usage  does  not  produce  significant  impacts  during 
better  than  average  water  years.,  the  effects  of  further  depletions  wil' 
be  severe  during  extremely  low  water  years     or  during  prolonged  drough". 
periods. 

In  addition  to  waterfowl,   riparian  wildlife,  and  furbearers,  the   lower 
Yellowstone  supports  a  diverse  and  unique  fish  fauna.     Fish  species  present 
range  from  the  primitive  paddlefish  and  sturgeons  to  the  popular  walleye, 
sauger,   channel   catfish,  and  ling.      In  addition  there  are  a  host  of  non- 
game  species.     To  help  assure  continued  existence  of  these  species   in  their 
present  abundance,   it  is  necessary  for  the  stream  flow  reservation  to 
reflect  flows  which  maintain  their  habitat  as  well   as  satisfy  the  i-equirements 
of  various  stages  of  their  li-e  history. 

Paddlefish  migrate  up  the  Yellowstone  River  each  spring  to  spawn. 
Observations  in   the  Missouri    indicate  that  paddlefish  migrate  in  re;;poiise  to 
water  temperature,   photoperiod,  and  an  increase  in  flow  level.     The  Yellow- 
stone paddlefish  migration  also  occurs  coincident  with  spring  runoff. 
Strength  of  the  spawning  run  is   associated  with   the  duration  of  the  seasonal 
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rise,  as  well  as  the  height  of  the  rise.  The  increase  in  flow  is  necessary 
to  initiate  their  run;  allow  passage  of  the  migrant  fish  to  the  spawning 
areas;  and  provide  adequate  spawning  habitat.  The  spring  rise  must  be 
maintained  in  the  Yellowstone  to  meet  the  reproductive  needs  of  this  paddle- 
fish  population  and  is  thus  included  in  the  requested  flow  quantity. 

Two  populations  of  sturgeon,  the  shovelnose  and  pallid,  currently 
inhabit  the  Yellowstone  River.  Life  history  information  on  these  two 
species  is  extremely  limited;  however,  they  also  migrate  and  spawn  during 
the  spring,  high  water  period.  Flows  which  assure  paddlefish  reproduction 
will  also  satisfy  the  sturgeon's  requirements.  Significant  reductions  in 
existing  water  levels  may  threaten  the  abundance  of  the  shovelnose  populations 
and  possibly  the  very   existence  of  the  pallid,  which  is  considered  rare 
over  its  entire  range. 

In  addition  to  satisfying  the  reproductive  requirements  of  certain 
species  of  fish,  the  spring  high  water  period  also  provides  flows  necessary 
for  the  major  channel  forming  process  to  occur.  With  insufficient  high 
flows,  the  bedload  movement  necessary  for  formation  of  channel  structures 
(islands,  bars,  pools,  etc.)  would  diminish  and  result  in  altered  habitat 
conditions,  both  for  aquatic  and  riparian  populations.  Deposition  of 
sediment  silt  in  streams  carrying  a  high  sediment  load  greatly  changes  the 
environment  for  certain  species  of  fish  by  blanketing  portions  of  the 
streambottom,  eliminating  potential  spawning  areas,  and  reducing  the  avail- 
able food  producing  areas.  Increased  discharge  associated  with  spring  runoff 
results  in  flushing  action  which  removes  the  deposited  sediments.  A  dis- 
charge which  results  in  an  annual  cleansing  of  the  streambottom  is  an  impor- 
tant aspect  of  the  stream  ecology,  particularly  for  streams  which  transport 
large  amounts  of  sediment  like  the  lower  Yellowstone. 

The  abundance  of  food  in  a  river  varies,  depending  on  the  production 
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area.  Riffles  generally  have  the  greatest  food  production  but  also  are   the 
areas  most  severely  affected  by  lowered  water  levels.  Minimum  flow  recommen- 
dation should  reflect  physical  conditions  which  would  maintain  quality  aqua- 
tic food  production.  By  ensuring  that  most  of  the  stream  substrate  is  wetted, 
maximum  benthic  production  is  maintained.  By  assuring  good  food  production, 
rearing  flows  for  sub-adult  fishes  are  maintained  as  well  as  suitable  growth 
rates  for  adult  fishes. 

Observations  on  anchor  ice  have  indicated  that  ice  formed  most  commonly 
in  stream  sections  possessing  fast-flowing  water,  with  a  gradually  decreasing 
volume  of  flow.  Anchor  ice  serves  as  a  method  of  dislodging  and  souring 
of  bottom  insects,  and  would  result  in  a  loss  of  invertebrate  production. 
Adequate  flow  must  be  maintained  during  the  winter  months  to  retard  the  forma- 
tion of  excess  anchor  ice  and  the  subsequent  total  freezeup  of  the  channel 

Water  temperatures  in  the  lower  reaches  of  the  river  may  approach  criti- 
cal levels,  with  summer  temperatures  in  the  80 's  common.  Withdrawal  of  water 
during  the  summer  season  could  alter  the  heat  budget  of  the  river,  and  could 
result  in  lethal  temperatures  for  fish  like  sauger,  northern  pike,  sturgeon, 
and  ling,  and  for  the  aquatic  invertebrates  and  forage  fish  that  support  them. 

In  addition  to  species  which  live  within  the  aquatic  environment,  a 
number  of  important  terrestrial  wildlife  species  are  dependent  upon  the 
streams  in  the  Yellowstone  basin  for  life-sustaining  needs. 

Among  the  major  migratory  bird  species  that  may  be  affected  by  reduced 
river  flows  are  bald  eagles,  Canada  geese,  great  blue  herons,  and  several 
species  of  ducks.  All  of  these  birds  use  the  river  during  at  least  a 
portion  of  the  year   for  a  variety  of  reasons,  including  resting,  nesting, 
and/or  feeding. 

Spring  migrant  Canada  geese  arrive  on  the  river  during  early  spring, 
depending  on  weather  conditions.  Up  to  16,000  have  been  counted  at  one 
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time  on  the  river  between  Billings  and  the  North  Dakota  border.  Most  of 
these  geese  stay  along  the  river  for  only  a  short  time  before  continuing 
their  northerly  migration,  but  a  substantial  number  remain  along  the  Yellow- 
stone to  breed;  nesting  activities  begin  in  March.  In  1975,  there  were  an 
estimated  450  to  500  pairs  of  breeding  Canada  geese  along  the  Yellowstone 
River  in  Montana. 

Geese  breeding  along  the  Yellowstone  prefer  islands.  Approximately 
96  percent  of  the  140  nests  surveyed  in  1975  and  1976  were  on  islands.  They 
appear  to  prefer  vegetation  or  other  cover  that  allows  them  good  visibility 
along  with  concealment.  This  type  of  site  occurs  on  the  upstream  ends  and 
sides  of  islands  where  ice  scouring  and  high  flows  have  reduced  vegetation 
density. 

There  are  several  possible  effects  of  reduced  river  flows  on  Canada 
goose  nesting.  An  immediate  effect  of  abnormally  low  spring  water  levels 
would  be  an  increase  in  predation  on  goose  nests  as  happened  in  the  spring 
of  1976.  Low  flows  decreased  the  width  and  depth  of  side  channels  which 
more  readily  permitted  access  of  predators  to  nesting  islands.  Reduced 
winter  flows  might  alter  or  eliminate  ice  scouring  on  islands,  with  the 
result  that  vegetation  densities  might  increase  to  unacceptable  levels  for 
nesting.  Also,  a  reduction  in  peak  spring  flows  might  alter  the  sediment 
and  bedload  material  transport  system  to  the  point  that  no  new  islands  are 
formed  and  vegetation  encroachment  takes  place  on  older  islands. 

Fall  goose  concentrations  on  the  Yellowstone  River  have  been  increasing 
since  the  mid-1960's.  Recent  surveys  (1973-1975)  indicate  that  up  to  10,000 
migrant  geese  stop  along  the  river  below  Billings,  usually  in  November,  for 
varying  periods  of  time.  Reasons  for  this  apparent  increase  in  geese  stopping 
along  the  lower  river  may  be  an  increase  in  the  amount  of  grain  grown  near  the 
river  and  possibly  an  increase  in  the  continental  goose  population. 
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Many  geese  remain  on  the  river  until  it  freezes  over,  usually  between 
late  November  and  the  middle  of  December.  Reduced  river  flows  and  lower 
velocities  would  probably  hasten  the  onset  of  freeze  up,  which  would  shorten 
the  duration  of  goose  occupation  of  the  river.  This  in  turn  would  decrease 
the  enjoyment  derived  from  the  presence  of  the  geese  by  people  who  live  in 
the  region  and  by  waterfowl  hunters.  In  1974,  an  estimated  17.9  percent 
of  the  statewide  goose  harvest  (all  species)  occurred  in  counties  bordering 
the  Yellowstone  River. 

Large  numbers  of  migrant  ducks,  primarily  mallards,  stop  along  the 
Yellowstone  during  spring  and  fall.  Estimates  of  30,000  to  50,000  ducks 
using  the  river  below  Billings  have  been  made  in  1974  and  1975.  Species 
known  to  nest  along  the  river  include  mallards,  blue  and  greenwinged  teal, 
wood  ducks,  and  mergansers.  The  potential  effects  of  reduced  river  flows 
on  these  breeding  birds  are  unknown. 

Fall  waterfowl  use  of  the  river  is  quite  variable  and  apparently  depen- 
dent upon  weather.  In  the  portion  of  the  river  below  Billings,  peak  counts 
have  ranged  up  to  60,000  ducks--primarily  mallards.  One  possible  effect  of 
low  water  flows  would  be  a  hastening  in  the  data  of  freeze  up,  which  in 
turn  would  shorten  the  duration  of  fall  mallard  use  along  the  river. 

Species  known  to  winter  on  open  portions  of  the  river  include  common 
goldeneye,  Barrow's  goldeneye,  and  common  merganser.  Reduced  flows  would 
probably  effect  these  species,  because  there  would  be  less  available  open 
water.  Similarly  Canada  geese  and  mallards  use  open  portions  of  the  upper 
river  during  winter. 

Bald  eagles  congregate  along  the  Yellowstone  during  spring  and  fall, 
with  some  eagles  remaining  over  winter.  The  peak  numbers  of  eagles  present 
during  both  spring  and  fall  along  the  river  below  Billings  have  ranged  from 
90  to  120.  When  compared  to  other  reported  eagle  concentration,  these  counts 
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rank  as  impressive  for  any  state  but  Alaska. 

Large  concentrations  of  eagles  during  spring  and  fall  may  be  in  response 
to  waterfowl  concentrations  during  those  time  periods.  Ducks  are  probably 
a  supplement  to  the  main  diet  (fish  and  carrion)  of  the  eagles.  Thus,  any 
decrease  in  waterfowl  concentrations  or  fish  populations  due  to  reduced 
water  levels  in  the  river  might  be  detrimental  to  bald  eagles. 

Great  blue  herons  usually  arrive  on  the  Yellowstone  in  March,  depending 
on  weather  and  ice  conditions.  They  nest  in  colonies  (rookeries)  high  in 
Cottonwood  trees  along  the  river.  There  are  19  known  rookeries  along  the 
Yellowstone.  Peak  counts  of  up  to  350  herons  have  been  made  on  the  river 
below  Billings.  The  potential  effects  of  reduced  river  flows  on  this  species 
are  unknown,  but  any  decrease  in  fish  populations  or  mature  cottonwood 
groves  might  affect  them. 

White  pelicans  are  present  along  the  lower  river  from  spring  through 
fall.  During  spring  300-450  pelicans  have  been  observed  below  Miles  City. 
Summer  populations  usually  number  between  100  and  200,  mainly  in  the  Powder 
River  and  Intake  areas.  These  birds  are  probably  a  nonbreeding  segment  of 
the  populations  that  breed  in  northern  Montana.  Any  reduction  in  fish  popu- 
lations might  be  detrimental  to  these  birds  also. 

Land  Conservation 

Accelerated  Land  Conservation  Program 

Under  the  accelerated  land  conservation  program,  50  percent  of  the 
untreated  lands  that  would  have  been  left  by  the  year  2000,  given  the  present 
ongoing  programs,  would  be  added  to  the  current  programs  and  treated  by 
2000.  About  1,803,200  acres  in  the  Lower  Yellowstone  Planning  Area  would 
be  treated  under  the  accelerated  program. 
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Streambank  Greenbelt  Program 

This  program  could  be  developed  with  the  aid  of  the  SCS,  local  soil 
conservation  districts,  and  the  208  programs.  Existing  denuded  areas  along 
the  streams  would  be  restored,  while  forested  and  grassed  areas  would  be  pro- 
tected from  development.  The  program  would  provide:  (1)  protection  from 
streambank  erosion;  and  (2)  improved  fish  and  wildlife  habitat. 

Wild,  Scenic,  and  Recreational  River 

Yellowstone  River 

This  project  meets  both  NED  and  EQ  criteria,  and  has  been  discussed 
previously  under  the  NED  plan. 

Energy 

EQ  Energy  Development 

Coal  production  in  the  Lower  Yellowstone  Planning  Area  would  be  held 
constant  at  59  million  tons  per  year  at  1985  and  2000,  under  the  EQ  level 
of  development.  No  additional  thermal  electric  generation  would  be  added 
(i.e.,  Colstrip  Units  #3  and  #4). 

All   coal   exported  would  be  moved  by  rail;  no  slurry  development  would 
take  place. 

Water  requirements  at  1985  and  2000  would  be  held  constant  also; 
20,740  acre-feet  per  year  would  be  consumed,  mainly  through  thermal   electric 
generation. 

Table  VI-6  illustrates  air  pollution  emissions  from  the  existing  plants 
under  the  EQ  Plan,  as  well   as  resource  requirements.     Since  there  would  be 
no  increase  in  thermal   electric  generation  there  would  be  no  increase  in 
air  pollution  emissions. 
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Table  VI -6.  EQ  Energy  Development  Resource 

Requirements  and  Air  Pollution  Emissions, 

Lower  Yellowstone,  Montana 


Resource 


Units 


1985 


2000 


Coal  Production 
Exports 

Rail 

Slurry 

Conversion 
Thermal  Electric 
Capacity 
Generation 
Syngas 
Capacity 

Water  Requirements 
Mines 

Reclamation  and/or 
dust  suppression 
Coal  Gasification 
Electrical  Generation 
Slurry  Lines 

Labor  Requirements 
Operating 
Mines 

Electrical  Generation 
Syngas 


Capital 
Mines 
Electrical 
Syngas 


Generation 


Land  Requirements 
Strip  Mines 
Sites 

Mi  nes 

Electrical  Generation 

Syngas 

Air  Pollution  Emissions 
Particulates 
Sulfur  Oxides 
Nitrogen  Oxides 


Million  tons/year 

Million  tons/year 
Million  tons/year 


Million  tons/year 
Megawatts 

Gigawatt- hours/year 
Million  tons/year 
Million  cubic  feet/day 

Total  acre  feet/year 
Acre  feet/year 

Acre  feet/year 
Acre  feet/year 
Acre  feet/year 
Acre  feet/year 


Man  years/year 
Man  years/year 
Man  years/year 


Million  dollars 
Million  dollars 
Million  dollars 


Acres/year 

Acres 
Acres 
Acres 


Tons/year 
Tons/year 
Tons/year 


59 

59 

55 
-0— 

55 

4 

950 

5,915 

-0  — 

.-0— 

20,740 
1,180 

4 

950 

5,915 

—O— 

_-_0-- 

20,740 
1,180 

5,310 

5,310 

,__0-  — 
14,250 
„0— 

___0— 

14,250 

— 0— 

1,209.5 
124 
,.-0— 

1,209.5 
124 
___0— 

336.3 
. 0 

336.3 

.—O-  — 

849.6 

1,170 
950 


2,913 
34,956 
29,130 


849.6 

1,170 

950 

...0  — 


2,913 
34,956 
29,130 
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Table  VI-?  shows  yearly  net  benefits  of  more  than  $58  million  accruing 
to  the  area  under  the  EQ  plan;  this  is  roughly  $57.7  million  less  than  that 
of  the  iNED  plan. 


Table  VI-7.     NED  Account  for  the  Environmental   Quality 
Energy  Development  Plan,  Lower  Yellowstone,  Montanal/ 


Yearly  Gross  Benefits  (Millions  of  $) 
Electrical   Generation^/  39.73 

Export  Coal 3/  349.00 

Total   Benefits  388.73 

Yearly  Costs 

Electrical   Generation?/ 

Export  Coall/ 

Lost  Agricultural   Production!/ 

Total    Costs  330.54 

Yearly  Net  Benefits  $  58.19 

]_/     Based  on  data  in  Analysis  of  Energy  Projections  and  Implications  for 
Resource  Requirements,  by  Harza  Engineering  Company,   December  1976,  and 
backup  data  provided  by  Harza  to  study  management.     Benefits  and  costs 
do  not  include  values  for  moving  energy  out  of  area. 

2/     Does  not  include  plants  in  Billings. 

3/     Includes  coal    for  plants  in  Billings. 

4/  This  estimate  is  based  on  winter  wheat  following  fallow  which  nets  $80 
per  cropped  acre  to  land,  management,  overhead,  and  risk.  Each  cropped  acre 
requires  one  fallow  acre;   therefore,   the  per  acre  returns  are  effectively  $40. 
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PLATE  VI-2  EQ  PROJECTS 

1.  Yellowstone  River  Scenic/Recreational 

2.  Streambank  Greenbelt  Program 

3.  Accelerated  Land  Conservation  Program 
U.  Minimum  Instream  Flows 
5.  EQ  Energy  Development  (Private  Sector) 
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state-regional  development  is  accomplished  by  utilizing  available 
local,  regional,  and  national  resources  to  alleviate  chronic  or  cyclic 
economic  conditions  of  low  income,  high  unemployment,  or  other  persistent 
economic  or  social  problems  within  the  region,  but  only  in  those  cases 
where  there  is  a  known  or  reasonable  predictable  source  of  financing  for 
the  costs  associated  with  non-national  benefits.  An  acceptable  plan  with 
SRD  emphasis  would  provide: 

1.  Monetary  benefits  (user  benefits  plus  other  regional  benefits)  must 
exceed  national  economic  costs; 

2.  Sufficient  repayment  capability  is  available  to  meet  cost-sharing 
requirements;  and 

3.  A  demonstration  that  non-Federal  financing  can  be  expected. 

Single  Purpose  Irrigation 

Hay  Creek  Unit 

Hay  Creek  Unit  is  located  in  portions  of  both  Treasure  and  Rosebud 
Counties  15  miles  west  of  the  city  of  Forsyth.  The  unit  encompasses  about 
5,800  arableacres. 

The  irrigable  area  of  the  Hay  Creek  Unit  is  located  south  of  the 
Yellowstone  River  from  2  to  5  miles  from  the  river.  The  unit  is  comprised 
of  four  s  in  two  benches.  The  benchlands  lie  at  about  elevations 

2800  and  2900  feet  and  about  200  and  300  feet  above  the  river. 

The  river  in  the  vicinity  of  the  main  pumping  plant  has  two  main 
branches.  The  division  of  flow  during  periods  of  low  river  stage  at  this 
location  should  be  carefully  evaluated  to  be  sure  that  it  is  continuous 
and  sufficient  on  the  pumping  plant  side  of  the  river  to  meet  the  irrigation 
needs.  A  preliminary  analysis  was  made  for  a  system  which  delivered  water 
to  each  .        -r   areas  comprising  the  Hay  Creek  Unit. 

Ti-"   -■---;-;  features  in  the  system  would  be  the  main  pumping  plant 

VI-40 


and  about  50,000  ft.   of  canal   serving  three  relift  pumping  plants.     The  main 
pumping  plant  would  move  water  from  the  river  at  elevation  2580  to  a  canal 
5,000  ft.  long  at  elevation  2778.     This  canal  would  serve  relift  pumping 
plant  no.   1   and  an  area  of  about  420  acres.     Relift  pumping  plant  no.   1 
would  transport  water  to  a  low  level   canal   at  elevation  2805  and  a  high 
level  canal  at  elevation  2890.     The  low  level  would  serve  an  area  of  about 
2,940  acres  and  relift  pumping  plant  no.   2,  while  the  high  level   canal 
would  serve  a  land  area  of  about  1000  acres.     Relift  pumping  plant  no.   2 
would  deliver  water  to  a  canal   serving  an  area  of  about  810  acres. 
Forsyth  Unit 

The  center  of  the  Forsyth  Unit  is  located  in  Rosebud  County  approxi- 
mately five  miles  to  the  southeast  of  the  city  of  Forsyth.     The  unit  is 
composed  of  five  distinct  land  areas  separated  by  natural   drainage  channels 
and  steep  nonirri gable  terrain.     Four  of  these  areas  are  comparatively 
small,   ranging  between  400  and  800  acres,  but  they  surround  the  major 
parcel   comprising  8,600 gross  irrigable  acres.     The  unit  lands  vary  in 
elevation  from  150  to  300  feet  above  the  Yellowstone  River,  and  an  escarp- 
ment of  roughly  150  feet  separates  the  unit  from  the  river.     The  total 
gross  area  of  these  five  parcels  considered  irrigable  is  9,440acres. 

The  unit  is  traversed  by  two  pipelines  and  a  highway  which  runs  east 
and  west  through  the  largest  parcel.     The  Forsyth  Airport  is  located  on  the 
northwestern  edge  of  the  large  parcel   and  the  land  adjacent  to  the  airport 
is  not  included  as  irrigable  land.     The  individual   parcels  of  the  unit  are 
reasonably  flat  and  appear  to  be  serviceable  with  a  gravity  irrigation  system. 
A  Burlington  Northern  Railroad  line  runs  adjacent  to  the  south  bank  of  the 
Yellowstone  River  through  the  unit.     The  railroad  must  be  crossed  to  gain 
access  to  the  river  and  might  become  a  factor  in  locating  the  main  river 

pumping  plant. 
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Water  delivery  facilities  would  include  a  main  pumping  plant  located 
about  two  miles  downstream  from  the  city  of  Forsyth.      It  would  be  designed 
for  a  low  of  187  cfs  and  would  include  discharge  and  intake  pipeline  of 
1,300  feet.    The  plan  also  would  contain  a  main  unlined  canal   extending  about 
eight  miles  and  two  major  laterals.     There  would  be  two  relift  plants  on  the 
main  canal   and  two  others  envisioned  for  the  laterals.     These  relift  plants 
would  be  designed  for  particular  flows  between  17  and  65  cfs;  they  would 
collectively  require  about  7,500  feet  of  discharge  lines.     Siphons  would  be 
needed  to  cross  the  railroad,  the  highway,  and  the  pipelines.     There  would 
be  four  major  structures   included   in  this   system:     two  long  siphons  of  1,100 
and  300  feet;   and  two  long  drop  structures  of  1 ,500  and  1 ,000  with  baffled 
outlets  to  dissipate  the  excess  head. 
Fallon  Bench 

The  Fallon  Unit  is  located  in  Prairie  County  and  lies  to  the  south  of 
both  the  Yellowstone  River  and  the  town  of  Fallon.     The  unit  would  be  com- 
prised of  two  relatively  large  flat  benches.     The  largest  of  the  two  is  the 
east  bench  with  an  arable  area  of  11,520  acres.     The  west  and  smaller  bench 
has  an  arable  area  of  1,440  acres.     Most  of  the  area  is  about  400  feet 
higher  in  elevation  than  the  Yellowstone  River. 

The  lands  of  the  unit  show  little  fragmentation  from  either  natural   or 
man-made  features.     A  secondary  highway  crosses  the  east  bench  and  several 
gravel    roads  cross  both  areas. 

Irrigation  facilities  to  both  the  east  and  west  benches  were  investi- 
gated in  the  initial   screening.     The  incremental   costs  of  serving  the  west 
bench  would  be  excessive  and  therefore  that  portion  was  not  included  in  the 
plan  of  development. 

The  water  delivery  system  planned  for  the  unit  includes  a  main  pumping 
plant  that  would  lift  water  from  the  Yellowstone  River  at  elevation  2120  to 
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elevation  2550.     A  relift  plant  with  a  static  lift  of  15  feet  would  deliver 
water  to  the  western  portion  of  the  Unit;  51,200  linear  feet  of  main  canal 
and  81,300  feet  of  laterals  would  also  be  necessary. 

Because  of  the  flat  terrain  no  major  special   structures  would  be  required 
and  the  conditions  for  gravity  delivery  are  favorable.     Seven  pump  turnouts, 
however,  would  be  required  to  lift  to  a  maximum  of  seven  feet  in  order  to 
provide  gravity  deliveries  to  the  farm  units  at  the  end  of  the  laterals 
served  by  the  relift  plant. 
Broadview  Bench  Unit 

The  Broadview  Bench  Unit  is  located  in  Prairie  County  about  six  miles 
southwest  of  the  city  of  Terry. 

The  unit  is  located  on  a  bench  ranging  in  elevation  from  2540  to  2560 
or  about  396  to  410  feet  above  the  river.     The  unit  contains  about  6,690 
arable  acres  which  slope  gently  and  uniformly  in  the  southerly  direction 
away  from  the  river. 

The  water  delivery  system  would  have  a  main  pumping  plant  fed  by  a  300 
ft.   intake  channel   from  the  Yellowstone  River.     Water  would  be  transported 
to  the  main  canal  at  elevation  2560  through  a  discharge  line  4,500  ft.   in 
length  and  4.5  ft.   in  diameter.     The  main  canal  which  would  be  20,000  ft.   in 
length  would  deliver  water  to  38,000  ft.  of  laterals. 
War  Dance  Unit 

The  War  Dance  Unit  in  Dawson  County  is  approximately  three  miles  north- 
east of  Intake,  Montana,  with  service  areas  on  both  banks  of  the  War  Dance 
Creek.     The  unit  would  include  approximately  1,425  acres  located  to  the  north 
and  about  150  feet  above  the  Yellowstone  River.     A  highway  runs  through 
the  middle  of  the  unit. 

The  water  delivery  system  would  include  a  single  river  pumping  plant 
with  approximately  10,000  feet  of  intake  and  discharge  lines.     The  capacity 
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of  the  plant  would  be  45  cfs  with  a  total   dynamic  head  of  about  218  feet. 
The  area  would  be  served  by  gravity  with  a  main  canal    approximately  15,000 
feet  long.     Four  siphons  would  be  required  to  provide  service  across 
established  drainage  channels. 
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PLATE  VI -3  SRD  PROJECTS 


1.  Hay  Creek  Unit 

2.  Forsyth  Unit 

3.  Broadview  Bench  Unit 

4.  Fallon  Bench  Unit 

5.  War  Dance  Unit 
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CHAPTER  VII 

THE  RECOMMENDED  PLAN 

Selection  of  Plan  Elements 

The  plan  described  in  this  chapter  is  a  selection  of  alternatives  from  the 
NED,  EQ  and  SRD  plans  that  the  Study  Team  considers  acceptable  for  implementa- 
tion if  the  necessary  water  supply  can  be  made  available.  It  is  a  known  fact, 
however,  that  the  flow  in  the  Yellowstone  system  is  not  adequate  to  serve  all 
of  the  needs  of  all  of  the  plan  elements.  For  example,  the  instream  flow 
element,  taken  from  the  EQ  plan,  v;ould  preclude  the  provision  of  a  full  water 
supply  for  all  of  the  irrigation  described  in  the  future  without  situation, 
plus  that  selected  from  the  NED  plan.  Conversely,  if  all  of  the  identified 
diversions  were  in  fact  made,  they  would  significantly  infringe  on  the  instream 
flow  needs. 

No  tradeoff  analysis  was  performed  to  select  the  optimum  combination  of 
instream  flows  and  diversion  projects.  This  analysis  was  not  made  for  two 
reasons,  primary  among  which  were  (1)  there  was  little  time  to  do  tradeoff 
analyses  after  the  NED  and  EQ  plans  were  completed,  and  more  importantly  (2) 
the  Montana  Departments  of  Fish  and  Game,  and  Health  and  Environmental  Sciences 
had  requests  for  reservations  of  water  from  the  Yellowstone  Basin  pending  with 
the  Board  of  Natural  Resources.  These  agencies  were  committed  to  defending 
their  full  request  and  were  not  able  to  accept  a  tradeoff- type  Recommended  Plan 
for  the  Level  B  Study  that  would  compromise  their  request  for  a  reservation. 
Under  these  conditions,  no  consensus  on  instream  flows  was  possible,  and  the 
instream  flows  described  in  this  plan  are  levels  designed  to  meet  a  Fish  and 
Wildlife  and  Water  Quality  objective  rather  than  a  recommended  level  formulated 
by  tradeoff  analysis.  When  the  reservation  issue  has  been  decided  by  the  Board 
of  Natural  Resources  it  will  be  possible  to  determine  whether  the  development 
proposals  contained  herein  are  compatible  with  that  decision. 
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The  recommended  level  of  energy  development  is  not  inconsistent  with 
recent  energy  policy  statements  and  decisions  of  the  State  of  Montana,  but  t 
does  not  represent  a  definitive  statement  of  Montana's  energy  policies. 

The  number  of  elements  that  have  been  selected  for  the  Recommended  Plan 
is,  therefore,  greater  than  it  would  have  been  if  the  reservation  decision 
results  had  been  immediately  available  to  the  Study  Team.  Without  these 
results  it  is  difficult  to  assess  the  water  quantity  and  quality  implications 
of  any  set  or  subset  of  proposed  projects  (e.g.,  the  lower  Yellowstone  pumping 
projects). 
Hydrology  Supplement 

The  hydrology  studies,  released  in  the  form  of  a  supplement  to  this 
text,  will  evaluate  the  Recommended  Plans  of  each  planning  area.—   In  Montana, 
the  following  set  and  subsets  of  projects  (alternatives)  will  be  examined: 

1 .  The  F/WO  situation. 

2.  All  recommended  projects. 

3.  Recommended  projects  minus  SRD  projects. 

4.  Recommended  projects  minus  pumping  and  SRD  projects. 

5.  Recommended  projects  minus  storage  and  SRD  projects. 

6.  Recommended  projects  minus  the  Hardin  Unit  and  SRD  projects. 

In  addition,  a  water  quality  analysis  (total  dissolved  solids)  is  tied  to 
each  of  the  alternatives.  Each  alternative  can  be  compared  to  the  reserva- 
tion requests  (Chapter's  II,  IV,  and  VI)  of  the  Montana  Departments  of  Fish 
and  Game,  and  Health  and  Environmental  Sciences. 

The  hydrology  studies  also  assume  a  certain  amount  of  private  develop- 
ment which  is  represented  by  the  F/WO  situation  described  in  Chapter  V; 
therefore,  all  consumptive  uses  of  water  should  be  accounted  for  by  the 
studies.  The  Hydrology  Supplement  will  be  critical  to  proper  assessments  of 


1/  The  U.S.  Bureau  of  Reclamation  conducted  the  hydrology  studies  from  its 
Field  Planning  Office  in  Billings,  Montana. 
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the  impacts  stemming  from  the  elements  that  follow  in  the  Recommended  Plan. 
It  is  hoped  that  the  Plan,  in  conjunction  with  the  Hydrology  Supplement,  can 
serve  the  people  of  the  area  in  the  sense  that  they  may  view  the  consequences 
of  alternative  courses  of  action. 

Display  of  the  Plan 

The  elements  selected  for  the  Recommended  Plan  and  their  suggested 
implementation  dates  (subject  to  Level  C  studies)  are  shown  in  Plate  VII-1. 
A  summary  of  beneficial  and  adverse  affects  (four-account  analysis)  of  each 
element  is  found  at  the  end  of  this  chapter  in  Table  VII-3.  In  addition  to 
these  Plan  elements,  the  recommendations  listed  in  Chapter  X  are  also  part 
of  the  Recommended  Plan. 

Two  NED  elements  were  deleted  and  a  compromise  recommended  level  of 
private  energy  development  was  agreed  upon  by  the  State  Study  Team.  Otherwise 
the  NED,  EQ,  and  SRD  elements  from  Chapter  VI  were  combined  literatim  to 
form  the  Recommended  Plan.  It  must  be  noted,  however,  the  F/WO  developments, 
coupled  with  some  of  these  elements,  are  bound  to  conflict  with  the  instream 
flow  levels  found  in  this  same  plan.  Narratives  regarding  the  elements  found 
in  the  Recommended  Plan  have  previously  been  presented  in  Chapter  VI. 
Projects  Rejected 

The  State  Study  Team  rejected  the  Haley  and  Marsh  Units,  both  mainstem 

Yellowstone  pumping  projects,  on  environmental  grounds.  The  Montana  Department 

of  Fish  and  Game  has  stated  that  the  development  of  these  areas  would  destroy 

excellent  antelope,  deer,  and  grouse  habitat. 
Recommended  Energy  Development 

The  recommended  level  of  energy  extraction  is  identical  to  the  F/WO  and 

NED  plan,  while  lower  than  the  projected  requirements.  However,  coal  export 

by  slurry  pipeline  is  called  for  in  the  NED  but  is  absent  in  both  the  F/WO 

and  recommended  levels;  hence,  the  recommended  level  and  F/WO  are   identical 

throughout. 

VlI-4 


Table  VII-1.  Recommended  Energy  Development  Resource  Requirements 

and  Air  Pollution  Emissions, 
Lower  Yellowstone,  Montana 


Units 


1985 


2000 


Coal  Production 
Exports 

Rail 

Slurry 

Conversion 
Thermal  Electric 
Capacity 
Generation 
Syngas 
Capacity 

Water  Requirements 
Mines 

Reclamation  and/or 
dust  suppression 
Coal  Gasification 
Electrical  Generation 
Slurry  Lines 

Labor  Requirements 
Operating 
Mines 

Electrical  Generation 
Syngas 


Capital 
Mines 
Electrical 
Syngas 


Generation 


Land  Requirements 
Strip  Mines 
Sites 

Mi  nes 

Electrical  Generation 

Syngas 

Air  Pollution  Emissions 

Particulates 
Sulfur  Oxides 
Nitrogen  Oxides 


Million  tons/year 

Million  tons/year 
Million  tons/year 


Million  tons/year 
Megawatts 

Gigawatt-hours/year 
Million  tons/year 
Million  cubic  feet/day 

Total  acre  feet/year 
Acre  feet/year 

Acre  feet/year 
Acre  feet/year 
Acre  feet/year 
Acre  feet/year 


Man  years/year 
Man  years/year 
Man  years/year 


Million  dollars 
Million  dollars 
Million  dollars 


Acres/year 

Acres 
Acres 
Acres 


Tons/year 
Tons/year 
Tons/year 


88 


176 


79 
0 

167 
0 

9 

2,350 

14,405 

0 

0 

9 

2,350 

14,405 

0 

0 

42,069 
1,760 

48,757 
3,520 

4,928 

0 

35,381 

0 

9,856 

0 

35,381 

0 

1,804 

305 

0 

3,608 

305 

0 

422 

306 

0 

845 

308 

0 

1,267 

2,640 

2,350 

0 


7,202 
86,400 
72,000 


2,534 

5,280 

2,350 

0 


7,202 
86,400 
72,000 
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Table  VII-1  shows  the  resource  requirements  of  the  recommended  level  .f 
energy  development  in  the  Lower  Yellowstone  Planning  Area.  Coal  production 
would  increase  to  88  million  tons  per  year  by  1985  and  176  million  tons  per 
year  by  2000.  All  but  9  million  tons  per  year,  in  both  1985  and  2000,  would 
be  exported  by  rail.  No  slurry  or  synthetic  gasification  developments  would 
occur. 

The  State  Study  Team  has  assumed  that  Colstrip  Units  #3  and  #4  would 
come  on  line  by  1985;  these  coal-fired  electrical  generation  plants  were  not 
included  in  Harza's  "most  probable"  but  were  added  by  the  State  Team.  Air 
pollution  emissions  rise  accordingly;  but  at  this  time,  it  cannot  be  said 
with  certainty  what  the  "Class  One"  air  quality  standards  on  the  Northern 
Cheyenne  Indian  Reservation  will  mean  to  the  construction  and  operation  of 
Units  #3  and  #4. 

Water  consumption  by  coal-fired  plants  (coal  consumption  of  9  million 
tons/year)  would  rise  to  roughly  35,000  af/y  by  1985  and  maintain  through  the 
year  2000.  Total  consumption  (all  energy-related  consumption)  would  increase 
to  nearly  49,000  af/y  by  the  year  2000. -^ 

Table  VII-2  illustrates  the  yearly  net  economic  benefits  that  would 
accrue  to  the  planning  area  at  this  level  of  energy  development. 

The  rationale  for  this  recommendation  is  based  on  a  desire  by  the  State 
Study  Team  to  supply  what  it  considered  to  be  a  reasonable  amount  of  coal/energy 
to  the  rest  of  the  nation  without  severely  jeopardizing  the  quality  of  life  (see 
Purpose  of  Study  section  in  Chapter  I)  in  the  State.  Therefore,  aside  from 
Colstrip  -13   and  #4  which  will  probably  be  constructed  and  on  line  by  1985,  the 
Study  Team  is  espousing  an  all -export  policy.  All  export  coal  would  leave  the 
State  by  rail,  although  provisions  for  slurry  operations  have  been  recommended 
^    '   ^         ■-  Area. 

3/  Bj   ^.on  Northern's  (BN)  Circle  West  Project,  which  is  within  the 
Planning  area,  is  slated  to  begin  operations  by  1982-1986.  BN  would  produce 
synthetic  diesel  fuel,  methyl  fuel,  and  anhydrous  ammonia.  Six  million  tons 
of  coal  would  be  mined  each  year  for  20  years  and  would  require  33,000  af/y 
of  water;  water  would  be  taken  from  the  Missouri  River. 
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Table  VI I -2.     Annual   Net  Economic  Benefits  from  Recommended 
Energy  Development,  Lower  Yellowstone,  Montanal/ 


Yearly  Gross  Benefits  '  (Millions  of  $) 

Electrical   Generation^/  $  84.00 

Export  Coall/  690.99 

Total   Benefits  774.99 

Yearly  Costs 

Electrical   Generation^/ 

Export  Coal 3/ 

Lost  Agricultural  Production!/ 

Total  Costs  659.00 

Net  Benefits  Per  Year  $115.99 

1/  Based  on  data  in  Analysis  of  Energy  Projections  and  Implications  for 
Resource  Requirements,  by  Harza  Engineering  Company,  December  1976,  and 
backup  data  provided  by  Harza  to  study  management.  Benefits  and  costs 
do  not  include  values  for  moving  energy  out  of  area. 

2/  Does  not  include  plants  in  Billings. 

3/  Includes  coal  for  plants  in  Billings. 

4_/  This  estimate  is  based  on  winter  wheat  (the  highest-value  crop)  following 
fallow  which  nets  $80  per  cropped  acre  to  land,  management,  overhead,  and  risk. 
Each  cropped  acre  requires  one  fallow  acre;  therefore,  the  per  acre  returns  are 
effectively  $40. 


71 

40 

587 

34 

0 

26 

VII-7 


i/>  <-» 
1-  c 
Ol  o 

>  s: 

■o 
<    - 

<u 
•c  c 
c  o 




Ui 1 

w 

— 

<u 

0^ 

■0 

■r-     C 

•r-     C 

r—                1      </» 

1 

cn  r—   <u 

1 

^  ^  d> 

3            >»+-> 

c 

in  -r-     I- 

c 

CO  —   u 

0       00 

£  "O 

E  -a 

■3.         .-TO 

C            TO 

>>  TO  -— 

C            TO 

>,  TO  ^ 

r—     £i   Q. 

•r-    T3      i- 

.—    »*-    .r- 

■»-    TD     1- 

.—  »<-•<- 

l/>    TO     E     G 

CJ     3 

0)  *-^  JC 

O^     3 

dj  '^  j= 

■M     t-     d>  -r- 

•   f.J   *> 

■M    1/1    U 

-  ^g  ^-> 

-*->    tn   U 

0     3 

E    0)   0 

..    C  ■•-  >— 

TO    l- 

0*   *-»  X>     C 

o 

(/) 

0  »—  3 

to 

0  »—     3 

E  dJ  Q 

■---).—   c  0 

2: 

t-> 

■f-  •»-  0 

•f-  J^    CTl 

■M 

■f-  -r-     U 

-.-  j^  en 

0     3    TO  •<- 

0 

*-»    03  -r- 

X     L.    TO 

U 

-*-»  J3  •<- 

X    U    TO 

(-   U         +-» 

UJ 

<u 

TO     TO     L.                       Wl 

0     0 

dj 

TO    TO    L-                  (/) 

0  0 

CL-r-     OJ    0 

CD 

^- 

U    *->     C7>                    4-> 

4- 

i_  4J  cn           *-» 

i-    5  — 

i-     e     3 

d> 

> 
0 

dJ 

> 
0 

1 

>4- 

C7i  l/>    TO                    (J 

CL         "o 

■4- 

C7»  W    TO                    0 

0.        0 

C7^  C71   0    I- 

_J 

LlJ 

■r-                                    q; 

Q.  C    0 

UJ 

■  ^                                   dJ 

CL   C    0       • 

C    TO     U   ♦-»       • 

_J 

E  X)   a>             *^ 

■P    C  -C       .          <^ 

TO     0  ^    i/t 

e  "o  d)         »♦- 

TO    0  -C     t/l 

•r-                C      10   r- 

UJ 

^ 

•f-    U    i- 

,— 

+-»  C  -C     •       <♦- 

•r-     U     1- 

Q.  dJ  "-    C     TO 

.a 

:x 

TO 

3    TO   ■•-»     >^          UJ 
0                   -•-> 

*♦-■*->   on   TO 
0    u         d* 

TO 

3    TO   +-»    >»         UJ 

0                   ■*-> 

M-   ^-J    i/l    TO 
00            dJ 

E  ^   1   0  e 

3   ■*->      (    CJ  -i- 

TO 

TO 

, 

U 

-0    0  •»-            QJ 

3  00    > 

U 

-0     0     r-             d) 

3  0     > 

Q.          >»          C 

t/) 

in 

TO 

<c 

<D    QJ   -M    C            i/t 

■#->!»•— 

dJ   dJ  ■»-»   c         en 

4->     I-  r- 

q  E      -^ 

TO 

H- 

U    i/>            3            l- 

U   *->           CM 

■4- 

0   in         3         v. 

U    -*->            CM 

dJ  ■•-»  0     •  E 

E 
TO 

dl 

E 
TO 
UO 

<=J 

Ol 

3    TO     <1»    E             QJ 

TO     (/)  jC 

0 

3    TO    QJ    3           d) 

-0  dJ  e   E         > 

TO     lO  J3 

t/l           c  •*-» 

0 

c 

*o  a»  E  E        > 

CI  C   +J     1- 

c 

Ci   C    ■»->     U 

dj  T3   0  c;  tu 

(./^ 

a> 

QJ     J-     0     0            "O 

e  0  •--  0 

dJ 

dl    5-    0    0         "O 

E    0  •<-    0 

-c  -0    U    OJ    i- 

CD 

ex:  u  u  u       «a: 

«  0  2  s- 

CD 

Dl    0    U    U         «X 

^    0    SS- 

J—    TO     d)    E     TO 

000 

000 

000 

000 

000 

1— 

000 

000 

000 

000 

000 

.—  ID  0> 

CO  ^  <— 

•           KM 

CM  ro  CTl 

0  ^  C7^ 

0  CM  in 

a. 
0 

— 1 

00   CO  tf» 

lo  0  r— 

1—  'S'  10 

«3-  ro  CM 

en  .—  0 

CO  t^  cn 

in  .—  U3 

IT)  CM  0 

<0  CO  CTt 

in  CO  00 

OJ  »—  CM 

.—  n  CO 

^  ^  CO 

00  r^  "^ 

0  C7^  r^ 

UJ 

> 

(/I 

%A 

t/l 

in 

in 

UJ 

0 

+j 

■M 

+J 

4-> 

4-» 

z: 
0 

«+. 

*^r 

*f^ 

l*- 

sT 

1/1    O) 

VI     d) 

in   di 

in   CU 

in  d) 

4->     C    Vt 

4->    C    Irt 

+-»    C     (/I 

+->    c   in 

4->  c  in 

••-     dJ   4-> 

■^  dj  -M 

•r-     d;    ■•-> 

•r-     dl   4-> 

•r-     dJ   4-> 

**-    03  -r- 

If-  CO  *'- 

H-   CO     r- 

lf_    CO   -r- 

"4-   CO  ■'- 

0 

UJ 

OJ            **- 

OJ         ^ 

QJ            H- 

dJ      <*- 

dl       M- 

C  .—    (U 

c  •—  0 

C  .—     dJ 

C—   QJ 

C  r-     d) 

oj  TO  e 

OJ    TO    C 

QJ    TO    C 

d)   TO   c 

dl    TO    c 

CO     C    0) 

CO  e  dj 

CQ    C    dJ 

CO    C    01 

CO  c  d* 

UJ 

0  CO 

0  CO 

0  OQ 

0  CD 

0  en 

1— 
< 

U   -r- 

I-  ■»- 

S_     r- 

J-  -.- 

L.  -r- 

<U    CTi+-> 

<U    C71-M 

dj  a>-«-» 

d>    0>4-> 

dJ   cn4-» 

i/t    Ol    Ol 

(/)  d)  d) 

(/)    d)    OJ 

m  <D  <D 

in    dl   dl 

tn 

ID  q:  3: 

r>  a:  z 

rD  a:  ^ 

^  q:  z 

=D  q:  2: 

c 

dj     ■ 

>»        w 

1 

1   •»- 

TOO             <1> 

•0  dl  -0 

^ 

0 

■0 

•r-        1       -t-i 

TO    E    C 

..+J 

z 

L. 

.—  (/) 

^A  *^    U  •>- 

d)  0  TO    1 

TO   "O    0 

Z3 

CL 

C7>-.-    d> 

-0    TO    dl    i/l 

t-  </i .—  in 

dj  dl  c 

o 

>- 

c:  5  cn  oj 

c  >   in 

.—         in   d> 

S_   -M 

o 

1— 

0) 

•r-          c    s- 

TO  •>-           -— 

TO   in   I/)  "O 

TO    TO    «l 

<_) 

^-»  «+- 

d)    1-    TO    TO 

^   +J  ^     TO 

■.-    TO 

>    t- 

< 

o- 

ivated  a 
0  wildli 
i pa ted. 

sently  b 
no  ma  jo 
ms  or  ch 
numbers 

se  bench 
nder  cul 
-a  schoo 
historic 

unit  is 

There 

on  of  gr 

t  may  be 

y  of  the 
be  culti 
obi  ems  a 

■«-»  z  u 

dj  .-  d; 

dJ  3    1 

d)        •  -r-     TO 

4->             I- 

UJ 

I.  -a  r-   u 

-C           l£5     TO 

x:  XJ   in  +J 

-r-    0    Q. 

2: 

3           -M 

CL  OJ  -0    0 

-M    >»<- 

•»->     d>    S-  -f- 

i-  4-> 

z 

U       •    C 

+J  0 

r-           in 

4->  d;  J3 

0       d) 

0 

■*J    TO 

(/)    TO    t-    t/l       • 

M-    ■»->     C    -r- 

M-    TO     CL  TO 

■r-j  in  »*-      . 

□c 

>»  c 

•1-     >    CL  QJ    >, 

0  c  0    ' 

0   >   in  x:  -o 

TO     I.  -r-     >> 

.—    0)    i/> 

dJ  -r-       1 

•r-     S_              dJ 

E     'Or-  r- 

> 

+->    i/1   E 

-0    *->    (U    0    dJ 

+J   VI  +->    c 

+J    +J     Qj     dl     >, 

QJ  -O    O) 

z 

(/)  dj  oj 

C  .—  S-     dJ  .i£ 

tn   d>   0    0 

in  r—  4-»    E   0 

-TJ     dr—  J£ 

UJ 

0     (-  r- 

TO     3  -r-    Ci'i- 

0   t.    QJ  ■»- 

0     3    C    0    S- 

z:  u  •»-  uo  +-> 

J=    CL-.-  -r- 
1—    TO     5  r- 

, , 

, ^ 

t— 

0000 

0000 

0000 

0  0  0  0 

0000 

0000 

C3  0  00 

0000 

0000 

0000 

(« 

^ 

0  r—  r^  ^ 

0  CO  -—  r^ 

KTi  C\l  K£>  ^T 

0  0  i^  «^ 

00  0  r^  r^ 

*          V          *          * 

di 

a. 

CM  CO  uo  CVJ 

1—  VO  vo  0 

Csl  ^  CO  r^ 

0  *3-  ^  0 

CT>  ro  ro  0 

4-» 

0 

ro  00  CM  u> 

iO  IT)  0  Lf> 

ro  IT)  10  .— 

CO  i^  in  CT% 

CM  in  in  0 

TO 

-J 

1—  CM  CM 

U3  .—  — 

l£)  O-  IT)  .— 

,—  00  cr%— ' 

^   0  CM  CM 

U 

tt' 

• 

>■ 

CO 

^. 

vo 

r_ 

^ .—  1— 

-a    • 

UJ 

0 

v» 

•~ 

C   Of 
f-   3 

t-j 

l/l 

t/) 

tn 

in 

tn 

X 

*J 

+J 

+-» 

■M 

4-* 

01   > 

i/» 

0 

**-       »/» 

•+-            V» 

•*-         in 

i»-          in 

M-         m 

01  «i 

0 

OJ   ••->   4J 

dJ   *->   -M 

d)    4->    4-) 

d;  +->  w 

d)    4J    4^ 

j:  > 

■IJ     C    t/1  -f- 

+J     C     to  T- 

■4->    c    in  -r- 

■*->  c  in  -.- 

4->   c   in  •.- 

4-»  -.- 

i/l   <u   0  **- 

t/)   Oj   0  **- 

in   dJ   0  "4- 

in    d)    0  •*- 

in    di   0  **- 

C  4J 

0  CO  0    0) 

0  CD  0    d) 

0  CD  0    dJ 

0  CD  0    dl 

0  CD  0    dl 

Oi    <Q 

0             c 

0               C 

0             c 

(_>                  c 

0              C 

u  en 

< 
0 

.—  ^  <u 

r-  ^     dJ 

^  .—  d) 

.— .—  dl 

r-  r-     di 

TO  «> 

+J     TO    TO  CO 

4-)    TO    TO  CD 

4->    TO    TO  CD 

4^    fO    TO  CD 

4->    TO    TO  CO 

CL   c 

CO     3     3 

t/>    3     3 

in    3    3 

to     3    3 

in    3    3 

U     C     C   4-» 

U     C     C   +-» 

S-     C     C   ^-J 

i-   c   c  4-> 

I-    C    C   4-» 

1— 
z 

■r-     C    C    0 

-^    c   c   d> 

•r-     C     C     d) 

•i-   c   c   dl 

■.-   c  c  di 

:^ 

U_  <  <  z 

Lu  <t  ««  a= 

Li_  «t  «s:  Z 

u_  «t  <:  2: 

Li-  CC  *t   Z 

— . 

e 

c 

0  u 

0   u 

di 

■f-    q; 

*^    Hi 

1    c 

+-»    > 

4J    > 

(/I 

TO    0 

TO  ■•- 

TO  -r- 

1— 

Cn+J 

cnoc 

CTtQC 

t_> 

4-* 

-.-     VI 

UJ 

■M                              • 

t-    5 

L.    Q) 

w  d> 

^:) 

•^                  (U    C 

C                dJ   c 

I-    0 

i^    c 

1.    c 

0 

C                     JZ-r- 

^           J=  f- 

4J            .— .  .—     d) 

^  0  >■ 

^  0 

a: 

ID                   <-»    W1 

■•-»  w» 

*J                   4->   4-> 

x:            4->  >^ 

a. 

O)            TO 

a>       t/1  *«-  CD 

J=        d)        TO 

•*->              tA%-  CO 

C            d)    QJ     3 

ZD         in  >-    in 

in 

dl 

•>-         dJ    in    c 
C          in    2    3 
ZD           000 

u        di  *n  4-» 

C          v^    J   c 

UJ 

Of       00 

3            00 

0            TO 

di        003 

z 

t/> 

.—          Ci         u 

0            C3l           U 

^            CL  dJ     d) 

■*-» 

CL.—  0 

CD          CL.—   0 

0 

3            U     >,  Ol 

t/>           1.    >t  01 

d;            J-   ^     t. 

c 

JZ              i-   r- 

u  .-  c_> 

^ 

Q. 

0             3   -O     > 

3  -O    >    >» 

dJ        3  ■«->  t— 

3 

4-»            3     dl  T3 

C            3     dl 

a: 

0           0-     3  -^     >^ 

^           CV.     3     r-   ♦> 

I-        ci. 

0 

>^         D.   5-     3 

0        CL.  >-  di 

UJ 

^ 

4-»  O:   4-* 

<U                 +-•  OC    C 

(_>             **- 

0 

m                   X) 

0. 

irt          CJ  i/l          c 

dl            dJ  LO            3 

d>  0     • 

t.         d;   dl  di 

.—        dl  di  t- 

jj 

C           .—            OJ     3 

u       .—        dJ  0 

>^      —        c 

-0 

0        .—  JZ   in 

TO           ^   ^  ^ 

UJ 

c         en  c  c  0 

0            C7>  C     C  0 

TO         cn  >>-^ 

3 

u-         cn4J  0 

U.            Cn4-*    TO 

1 

0         c    0   0  (_> 

COO 

3:         c  -o    m 

JD 

C          OC 

C            1- 

7 

0 

0            .,-   -r-    W 

X        .^  .^  w  -o 

•^    3    TO 

d> 

*.-  *«- 

•r-  »4-  Q. 

= 

t/1  W    i/>    OJ 

0       t>n  •*-'</»  c 

l/l  +->  CD 

»/) 

uo  0 

UO  0 

O. 

•    C7>  0     U 

Li-                    TO     5    TO 

10 

0 

in 

-   C7»  0  *— 

u 

a: 

"  >>  c: 

-  >»  c 

0:   -r-  r-   -r- 

q:  ■#-  ^  £ 

0:    C    d) 

0;  T3   ■»- 

cs:  "O  T- 

oa     U  r-    TO 

CO    U  .—    u 

03    0     > 

•0 

CO   3  m 

cn   3  *rt 

t/^    1.    OJ    u 

i>o    U    d»  ■«- 

UO  —  •<- 

c 

uo   4J    TO 

uo  4J    «3 

Z3  —.  >-  a. 

=D  ^  >-   OC 

=>  w  0: 

TO 

=3  UO  CD 

=3  bO  CD 

VII-8 


••■3  *> 


c; 

f3 

n 

+» 

•  J 

n 

4- 

C) 

(J 

!-• 

ll 

(J 

f) 

ea  >- 

<+- 

V. 

o 

(U 

81 




— 

'  3 

n3 

^  OJ 

f  -             It/) 

s- 

W)    C7> 

3              >>JJ 

3 

U    fO 

3              3    .J 

4-> 

•0    cu 

CJ           73 

1 

£            r-     ,0 

r-   ^  r- 

:•        c 

r-       i    fi 

■J 

3    S-    0 

S.      1      lO 

! 

0  .0   E  e 

U 

000 

CJ     C             fO 

->      -      LI  .,- 

J    :3 

•1— 

Six: 

n  5    >»  a; 

s_ 

u 

CJ      0     4-'      l- 

'         -^ 

u  4->  "'a   c 

trt 

cn 

■M  0  m 
u  in 

S.  Q  —    (O 

D    :3    i3  -i- 

•M 

rti        CO 

'0    01 
l 1       "3  .C 

-    O           4J 

U 

..    Q.  >,-- 

(X 

3..,-    .y    -J 

<U 

<^ 

in 

E    r- 

■r-     OJ    'T4->       . 

CJ   3   :_  »i-    > 

CJ          'U    0    0 

1 

3 

7>  rji  ,5    C 

(J 
> 

o 

*4- 
14- 
LiJ 

0 

4J 

u 

OJ 

4- 

on  1 

mate 
with 

a.  «u  ■.-  ir  <c 

^ 

"O 

M- 

1.    (U  4  J           ^ 

=  j:    I    o  E 

na 

rd 

<ll 

UJ 

4J     X       •      • 

:3    S-    .C3    l/»    3. 

3  4-*      1    CJ  .,- 

rsi     • 

u    0    (/)    C 

0    3    .t    U     = 

1        ^ 

i          ^        c 

vl 

U 

•r-    :*^ 

OJ 

3    t.    CD    OJ 

11  4J          '< 

O    Iz          -.- 

m 

m 

S-    Ci.-^    S- 

C J    3    1=  4J 

5 

J  ■*•»  o     •  E 

•T 

^r^     [5 

u 

4->    Q.r-  -0 

s .  «*-  <a  OJ  -3 

1        i:  +J 

o 

CJ 

-Q     1; 

OJ 

m    fg  T-  r— 

lu  x:  .- 

J  -TJ   o  c  0; 

F 

c: 

^3    0 

> 

c      e  -r- 

OS.     t-    4->     3 

-• :  T3   o  tu  s- 

fO 

CJ 

4J     (J 

-0 

0  OJ  03  x: 

a:  0  4J  w   3 

h-    rj    IJ    t=    rt 

l>0 

CQ 

C/-)    cu 

< 

0  -Q  M-    U 

!-•  *-   <n  OJ    t 

C  5  C3  C> 

C)  O  C3 

CJ  C3  C3 

33 : r- 

lA                      C       i      t/»            4  J             W) 

C)  C>  CJ 

O  O  C3 

C)  0  C3 

c)  QJ             (J  c  CU        t:        OJ 

1- 

L?  .--  r. 

O  (M  CJ 

0  ro  ct 

j:  0              t=  -r-  s-        0        0 

;Z 

•      *     «t 

♦  '  -r-                  ->^  r3    3           i:         -r- 

Ix. 

r-a3  r- 

*X)  C\J  C  J 

c^j  in  ct 

>                    C3    e    irt            f3    C3»  > 

X 

r  •  U*)  ^• 

f^)  n  CT 

^  CJ-  r* 

CIS-'           »--            fO            i;    CI    t- 

IX 

l  >  U1  L  1 

rj  10  Vi3 

t »    QJ    C;           ti-D    QJ           5-  T*    <U 

c 

i:   in  0         t=    c   e         <J   t*)  w 

r  1            -r-              lU     CO                      (1.   m 

Lc 

a:  -0  cn                 -0              CJ  t5 

> 

s:  c  CJ       .—  c  (U       .--  u  c 

Li. 

11 

in 

C/> 

0    ro    l.           (3    0    i/>           '3    0   Al 

C 

4J 

4J 

4J 

S..tnCJ            04->CX          c3a.t/» 

, 

^t- 

Cf. 

*♦- 

CITS  XI           'r-    fi3    0           --          -O 

•5 

'  1    tj 

c)  <u 

n   (U 

^>0  4.*       4JUI-       4icro 

:£ 

-li  c:  ti 

4->     C     O 

+J    c    11 

t,     0                       -.-   -r-     CJ.            •»-   T-     0 

c 

•   -    CJ   +» 

.,-     OJ    4  J 

•r-     CU    4* 

c:o>c:        T3i—             T]        en 

"<  -  ca  V  - 

If-   03    -r- 

M-  C3  "- 

n        -r-        -t3   cm-        73  4J 

t^ 

(J      *+. 

CJ          >♦- 

QJ          <+- 

»+-                    r3    Q.  0            r3    CT> 

u. 

j:  r-  cj 

C  1—     f  J 

C  »—     CJ 

t:   0   in               n3                     O  Q) 

i         (X 

cj  P3  i: 

C3    C    (J 

CJ  tJ  i: 

CQ    C    (J 

OJ    n3    C 

ca   iz  (J 

•r-            V.            U            <U            CJ    £i    t/t 
Ot4-»a         TJOJO         •ij>»*o 

'     li 

O  CI 

O  CJ 

0  C3 

+>  3  n        —  JZ  a       ..-  0  <U 

»- 

V-     r- 

i.     r- 

c:  Ol  :j        >  4->  (O        >  r—  t, 

•:( 

i  J  en  4  J 

a  CT14J 

GJ    C7)4-» 

•»  •   4J                    0            C            '  J    Cl  U 

' 

1- 

'■)    CJ    CJ 

1/1    OJ    <L) 

H    (U    CL» 

rj     3    C>            !.     C    OJ            !.    E    C 

1 

t/1 

:  3  c:  «: 

r>cc  *- 

rj  c:  it: 

5:     0    +»             C.    -r-    4J             C.     CJT- 

:■» 

>^ 

,— 

1 

73 

4>    CJ     5. 

X)      1 

1-        11 

c 

c  cn            M- 

;    E£    rj 

Pi  -o 

QJ            CJ 

tn             0       -r- 

s-   rs 

(O    C           0>  (J 

t— 

1  J    C3     O 

CJ  »—       • 

TJ           •'- 

s-             (J             trt       -a 

tu   Es 

■^       c 

:-  o)    o 

s-  -^  :*» 

c:        CJ  0 

0)             •.-                         c 

r> 

JI  TJ          •<-  4J 

: .         CJ 

.--    5.-- 

:j        CJ  4-» 

+j                   ^j                   t*-  --3    0 

(J  TJ 

/)     3    t3l4J    C 

o 

J            CJ 

(O            CJ 

ex 

«3                    <J                    0  r-    CJ 

CJ     CJ 

•.-  .—    C    VI    CU 

1     <-> 

f- 

1  J        •     CJ 

S-  -'£ 

>,  J-    n   >> 

3     •        ji                     *J 

Lu    CJ  ••-    0)    ti 

CJ 

i:  t: 

(.1    O  •'- 

r-^  0            r^ 

tl           4  J                    C  •.  -   4J 

CU    CJ 

C    1.     C   JI 

< 

— J 

o    C> 

■M  ■'-)   CJ    0) 

..  E  CJ         n              0  :-»  3 

>  S-  cn 

tf-  -f-  <U        m 

•t 

-.  -    T-       <  J 

03 

c:  fO  ^*-  ^ 

11 

fT3   n         'U              •«-         0 

•.-    (1.  c 

0           4J       *•»- 

+■»  Jl 

nj    E    (J 

CJ     E   -r-  .r- 

4» 

<U    :3            (3                   4->   4J  XI 

4J     r-  -r- 

•   (O  .—  r- 

O 

.3    03 

CJ           i. 

O           1—  r— 

C> 

t.                                            0      I   -M 

f3  ■'-   4i 

>»*-»    3     2  JJ 
4->    (O            5    f» 

'J  >  :i 

i.    O    '■3 

OJ  0  -o 

C) 

4J  .—          r-                    3    'J  -r- 

4J            l/l 

—J 

!.  'r-  n 

m  c 

t-   tr  ."  OJ 

c*- 

m  >--        (3             73  I:   i: 

UJ     E   -r- 

•r-    4-»       -C*-    4-> 

1 

-c 

«S  +'    E: 

n 

a.      -1-1- 

»4- 

C    413            S-                    OJ  •'-      1 

cji  0    X 

.—  -r-     0)     i_     t^ 

t- 

c/1  -a   (E 

••  ;:  <T3 

Ul 

3                  0      •           1-  73    QJ 

CU    (.    OJ 

(O  ^  cn  (U  CJ 

*  J   IJ    en 

■1-    C     CJ 

in  c 

01.        i:  TJ             <j  i- 

>  4- 

3    (TJ    n3   4^ 

LiJ 

j:  tJ   i: 

i:  fta  <-- 

*f—  0  l:  (/> 

73    CJ            CJ    C           .—    1-     3 

**-       • 

crj=  s-  (O  73     • 

Zi. 

43            T- 

4->           JJ 

■r-  -r-     S» 

f  1 

M--            tTl  n3            (TJ           4J 

73   cn  0    in 

0   5  i:  VI 

-^ 

X.  ;: 

tn  C3 

ni  4->           (U 

■r  - 

T3                        1—           C  7  J    3 

(J   c:        cu 

TJ     QJ  M-            .J    cu 

CD 

M.    CJ    C> 

c*..  a.  s. 

QJ    (13    11  j3 

i  1 

<U    I->          CJ                  0    1:  M- 

m   -r-    4-1     0 

QJ  M-               •          ^ 

ct: 

O  T3  ^  • 

c>  o   tl. 

V-    >    CJ    E 

•t  ■ 

>   4>            >     QJ           -r-    (J 

rJ  4J    C    S_ 

>     r-       •    irt       -    S„ 

►■^ 

c:  £). 

I. 

fO   -r-     CJ>   3 

t. 

>+  ■ 

0  -r-         CJ  x:        *J         QJ     • 

O  r—    QJ     3 

0  »—    $-    QJ    (.1    0) 

r=» 

4»  :j 

4->    (J     CJ 

4->  t;  c 

3 

0 

S-  r—              S_    4->            -r-     0     >     C 

t-  3  e  0 

C  73    QJ    0    OJ  XI 

*- 

<>        ': 

Wl           <*- 

0  ^  ra 

u 

c: 

0.  (IJ              Ci                    TJ     CI     0    0 

u    n   QJ   in 

CLi —    >    (Q   4>    U) 

LU 

c)  ;-,  c) 

o  c  •-- 

x:   3  j:  u 

u 

0 

En             E  **-            T)     CJ  X3  -r- 

c   0  en  OJ 

e  r-  0 .-  •'-  •.- 

S  —  ^- 

K-    0    U    0 

0 

Ql 

.-.  cr       I-.  0       «i  .--  n3  4-> 

1^     L.    (T3     1. 

*->  ZS    0    ex  VI  «>- 

^  1 

^_^ 

<U       • 

h- 

C  )  CJ  C  )  o 

O  O  C3  O 

0000 

Xi  w 

C>  C3  C)  O 

o  o  c>  o 

0  0  C3  0 

4->           4J   4J 

W 

^'  u>  c^  <;'■ 

O  O  C)  o 

0  0  <:f  to 

0 

0  0  i/»  ty» 

C)                       CJ 

2:  +->  0  <u 

^ 

Cl. 

C  J  1—  r  ,  C£> 

P'l  VO  u)  o 

CO  Os)  P-*  ^ 

Ci                  0 

u   t- 

+J 

f)  r—  U)  ^ 

CM  ro  r^  <:3- 

c^j  cr  0  CO 

CJ 

t    73           <U 

*fl 

_J 

»;•  U>  CI)-—' 

ro  ^-  1 *-* 

^r  CO  en 

a>  -M              *  4J           CJ  -M 

CJ    0   4J       , 

u     • 

LlJ 

>. 

C^j    i/j               Li  J    in               CJ   in 

V»    E   4J    C 

•r-    Of 

r. 

CVJ 

*r 

r-.  0             LO  0             CJ  0 

4J     3          ^ 

■0    3 

^ 

"tJ                CO  C_J                    -t_) 

•f-   in  r— 

c  ^ 

f)                    •                r- 

Cf-   in  (0  4-»     • 

•r-   fO 

CI      .               CM      .               c>      ■ 

<U   (13    3    C   trt 

> 

o 

CI 

w 

10 

VI-   >                  *■>    >                  fe>   > 

c       cr  CU  u 

11 

o 
o 

■♦-* 

4-> 

4J 

'.-  0            -r-                 •.- 

QJ     1     QJ    U    (O 

OJ   01 

■r- 

4->    3  0           4->    3                   4->    3 

CO                  t-    OJ 

in  > 

**-          trt 

14-              C/l 

<4-              l/t 

ti  crr^j         10  cro        n  cr 

TJ  4J    QJ    >t 

CU  •r- 

O  +*  +> 

(1)    4'    4-> 

OJ    4->    4-> 

C)  LU       -           0  LU  0            CJ  UJ 

.—    QJ    crt    Q. 

XI  4J 

+  »     C     t>  -r- 

4-J     C     (.1  T- 

4->  c:  </i  -r- 

C-)         fO          (_)         «3-          CJ         CJ 

(O  4J  (o       in 

4-»    (4 

I)    <U    Cl  M- 

Ul     OJ     O  '4- 

irt    QJ    0  M- 

.   (V)                          .       •                         .0 

3    3    QJ  00  CM 

c  cn 

<>  Ctl   C_>    O 

o  CO  CJ  a» 

0  CO  0   (U 

.     C  f^.                 .     C  r-                 •     C  »— 

C    CL. ^ 

CJ   QJ 

z 
o 

t  >             c 

<-J                  c 

CJ                c 

CLC*        cxcro         C1.C- 

C    E           CO    t. 

u  c 

f—  f--    <u 

^^^-0) 

^  .—    (U 

(11  et  C-J          (XJ  <c  c\j          ra  <:  r*- 

<:  0  4J  1  0 

^3 

4  »    nj    nj  CO 

4->     <B     (T3    CO 

4J    n3    nj  CO 

C_)  *     V>          CJ  ♦     V»          t  J  *     V9- 

4      U    (O  (O  «♦- 

Ck.    lO 

(1  :j   :i 

(/)  3   :3 

(/i    3    3 

s.   c:   c:  +-» 

L.  c   c:  4-> 

1.  c  c:  4J 

it 

■<  ■  c:   c:   CJ 

•»-  c  t:  OJ 

•r-   c   c:  (U 

^ 

L.  <:  c:  z: 

LL.  <  c:  2: 

LL.  <c  c;  z 

«;                 aa                 cJ 

i 

^ 

C)   u 

c: 

1 

H^ 

•r-     OJ 

•r-     0) 

11 

c: 

( 

:s 

*»  :;• 

♦->     > 

") 

CI 

o 

r\  T- 

n  t- 

01 

•r-            Crt                    t/l 

1 

u 

cno: 

tnoc 

4'          -CI                   -O 

4  1            .,  . 
•.-            I.     O 

1.  <u 

+i           T.     >^ 

2: 

oi        c:              c 

t/l 

t :         1.   c 

\.  c 

:z  4-i 

0 

I.       _j            .J            73 

t— 

Z)         .-.   O    >' 

4.>          ^^    0 

c:        0  c 

''                       -              *- 

o 

4*   -M 

•r                    4-»    > 

-)        11  3 

»- 

n          CJ                QJ                f) 

UJ 

a;        C)  wi  c 

c         CJ   in  4-> 

11  0 

< 

c  :4J              <j             _j 

--3 

c  >         t )  ^:  3 

ID            0    J    C 

Irt             r-   (J 

r> 

C*          ni    in          (- 

o 

c:        c»  c)  o 

C)    0    3 

s-      a: 

a: 

<-'          ;•    OJ          3   VI          a 

o:: 

C  I              CL^'   (_) 

a'       ti.—  0 

a»            -0 

UJ 

■r-     1.              0     0)             t> 

c_ 

01         1.  «— 

1.1       I.  r-  0 

*->        c:  c 

i/> 

-t         i.  u        </»  t-       •»- 

:i  Qj  OJ 

c         :)  at 

i/t          r)    ro 

[        D.  <        OJ  L»       :• 

UJ 

D.  >-  "- 

nt        0.  >-    c 

0  .— 

0 

PI                     cc:  «a:       I. 

1/1 

<  t                1- 

0                    0 

C/.         >-•  JZ 

0 

.1          Tl  0                                    (J    VI 

o 

C 1    G>  •»- 

CJ    OJ   vn 

t/)  0 

f :  0        »—             c)  CJ 

O- 

;  •       f  s.:  tQ 

W          .-     .C    J 

C                 "- 

o 

T 1          ni  0          fd  0                1. 

DC 

XI           04-'    t. 

ft           tn4J    <u 

OJ        ^£0^ 

ci              «       c  0       *»  u 

1  1 

rD 

r  1          i:        O- 

jt       t;       Q 

>       (.1 

3 

4'        CI  f—         0  tn         ti  «< 

c 

C  1          T  ■  M-- 

.,  •  »♦- 

GJ         'r-      * 

fl  .            4  ►  tr>            -r-        •             (J 

1  .         t/i   o 

ty|    0 

l/l          0.    E 

J.             nt  If)          4J  t—           S.  0 

LU 

ei 

to 

Ci           4»       -            R3  UJ            CJ  0 

*■     i 

-J 

'  >>  c 

"  >>  C 

"  U 

r-             V 1  '—           21  CM           U .  r-* 

f 

O 

c:  -o  •<- 

0:  T5  ■»- 

d:  en 

Q) 

Di  :»  */> 

D)    3    to 

ai  0 

ti 

C/  1   -*-'    fO 

ty)   4^    « 

I/)    u 

*■'       :         ^ 

t/l 

r  •  c/>  CD 

I>  l/l  CO 

1)  G- 

<;:         «:                 03                 C) 

VII-9 


T3 


O    3 
O 


o 
o 


o 

zr 

UJ 
00 
1 

_l 
— 1 

UJ 

3 

_J 

8 

OJ 

x> 
re 

re 
> 
re 

4-1 

o 

z 

The  pleasures  associated  with 
river-oriented  recreation  are 
important  to  social  v/ell- 
being.  Local  residents  as 
well  as  tourists  relax  and 
revitalize  themselves  through 
their  association  with  the 
pleasures  provided  by  nature. 
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CHAPTER  VIII 
RECOMMENDED  PLAN  EVALUATION 

The  remaining  needs  were  defined  and  presented  in  Chapter  V;  the  pur- 
pose of  this  chapter  is  to  see  how  well  the  elements  of  the  Recommended  Plan 
satisfy  those  needs.  1/ 

Some  needs  appear  to  be  in  direct  conflict  (e.g.,  instream  flows  vs. 
expansion  of  irrigated  agriculture).  Others  seem  to  be  fairly  compatible 
(e.g.,  scenic/recreational  rivers  and  expansion  of  irrigated  agriculture). 
Since  economic  development  and  environmental  quality  are  equal  partners  in  the 
planning  process,  there  is  inevitably  competition  for  resources.  Although 
there  are  projects  and  programs  that  will  enhance  or  maintain  the  environment 
in  this  report,  the  effects  of  economic  development  inevitably  add  to  the 
pressures  on  the  environment.  On  the  other  hand,  most  economic  development 
and  especially  coal/energy  development  is  generally  believed  to  be  in  the 
national  interest,  even  though  it  has  detrimental  effects  on  the  environment. 

An  evnlution  of  the  Plan,  by  functional  area,  is  summarized  in  the 
following  paragraphs. 

Energy 

The  State  Study  Team  recommended  that  the  level  of  private  coal  related 
energy  development  be  that  of  the  "most  probable"  Harza  forecast  which  has 
previously  been  presented  as  the  F/WO  in  Chapter  V  and  later  as  the  Recommended 
Plan  in  Chapter  VII.   By  making  this  recommendation,  the  Study  Team  has  opted 


y   Since  the  energy  portion  of  the  Recommended  Plan  is  very  close  to  the 
Harza  "most  probable"  forecast,  estimates  of  certain  needs  (e.g.,  municipal/ 
domestic  consumption  and  outdoor  recreation)  are  based  on  the  "most  probable" 
population  level  shown  in  Chapter  IV. 
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not  to  meet  the  projected  requirements  as  shown  in  Chapter  IV.  The  recommended 
level  cf  development  meets  77  percent  of  those  requirements.   It  is  assumed 
that  c     :ated  water  requirements  will  be  met  as  part  of  the  F/WO  (i.e., 
through  existing  storage,  such  as  that  in  Yellowtail  Reservoir,  or  facilities 
to  be  constructed  by  private  interests). 

Agriculture 

The  forecasts  used  for  agriculture  have  been  previously  discussed  in 
Chapters  IV  and  V.  Table  V-2  has  shown  the  possible  limits  to  irrigated  acreage 
according  to  those  forecasts  and  the  probable  F/WO  situation. 

In  face  of  the  tremendous  difference  between  the  upper  and  lower  limits 
shown  by  the  table,  the  Recommended  Plan  takes  a  conservative  stance.  The  eight 
proposed  irrigation  projects  would  irrigate  a  total  of  39,050  new  acres;  however, 
all  of  these  projects  have  been  scheduled  for  the  year  2000  (see  Chapter  VII), 
because  there  appears  to  be  no  immediate  need  for  new  State  or  federally 
sponsored  irrigation  projects.  Therefore,  it  appears  that  private  irrigation 
development  will  be  able  to  meet  future  needs  (at  least  through  1985)  for 
agricultural  commodities,  and  will  expand  or  contract  according  to  market 
conditions. 


The  on  nat  v/ould       to  this  planning  area  would  stem 

from  the  "ini.w.o  ^^ ,  ve"  streambank  erosion  control  program  proposed  by  the  U.S. 
Army  (  f  Engineers,  m  Chapter  X.  The  proposed  streambank 

program  ..  from  streambank  erosion. 


Outdoor  Recreation 

The  lower  Yellowstone  River  has  great  potential  as  a  scenic  and 
recreational  resource.  If  the  lower  reach  was  placed  in  the  National  Wild 
and  Scenic  River  System,  it  would  allow  opportunity  for  increased  public 
recreational  use  of  260  miles  of  quality  stream  by  providing  for  access, 
facilities,  and  a  measure  of  protection  to  the  resource. 

Land  Conservation 

The  Plan  includes  an  accelerated  land  conservation  program  that  would 
provide  for  mechanical  and  managerial  conservation  measures  on  one-half  of  the 
Federal  and  non-Federal  lands  that  would  not  have  been  included  under  existing 
programs.  By  the  year  2000,  90  percent  of  the  lands  needing  conservation 
measures  would  be  treated  under  the  accelerated  program  at  an  additional  capital 
cost  of  $36.67  million. 

The  streambank  greenbelt  program  would  aid  in  stabilizing  streambank 
erosion  problems  while  concurrently  enhancing  riparian  wildlife  habitat. 

Fish  and  Wildlife 

The  lone  proposal  primarily  designed  to  benefit  fish  and  wildlife  in 
this  planning  area  is  the  proposed  minimum  instream  flows  set  forth  by  the 
Montana  Department  of  Fish  and  Game.  The  effects  of  the  F/WO  and  Recommended 
Plan  consumptive  uses  on  proposed  instream  flows  are  shown  in  the  Hydrology 
Supplement. 

The  Study  Team  included  a  recommendation  in  Chapter  X  which  would  allow 
for  modification  of  the  diversion  structure  at  Intake  to  allow  for  passage  of 
paddlefish.  It  was  thought  that  such  modification  might  lower  minimum  flows 
needed  for  the  paddlefish  to  pass  around  the  structure. 
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nthPr  Funrtinnal  Areas 

The  needs  of  the  other  functional  areas  (see  Chapter  IV  and  V)  will  be 
met  without  benefit  of  a  plan  --  but  by  the  F/WO  situation  as  described 
previously  in  Chapter  V. 

Cost  of  the  Program 

Implementation  of  all  of  the  elements  in  the  Recommended  Plan  would  bring 
new  capital  expenditures  of  approximately  $1,288.73  million  into  the  Lower 
Yellowstone  Planning  Area.  The  total  is  differentiated  by  project  type  in 
Table  VIII-1. 

Table  VIII-1.  Capital  Costs,  Recommended  Plan, 
Lower  Yellowstone,  Montana 


Project  Type 


Single  Purpose 
Energy  (Coal  )- 

Outdoor  Recreation 

2/ 
Land  Conservation— 


$ 

Mill- 

ions 

56 

.82 

(1 

,153.00) 

41, 

.07 

36, 

.67 

134.56 


]_/  Private  n-   investment,  excluded  from  total 

"'"■''    '  are  not  available  for  all  land  conservation  programs. 

Annua        id  benefits  that  would  accrue  by  project  type  are  shown 
in  Tabi  enefits  are  included. 
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Table  VIII-2.  Annual  Costs  and  Benefits,  Recommended  Plan, 
Lower  Yellowstone,  Montana 


$  Million?" 


Project  Type Annual  Costs Annual  Benefits 

Single  Purpose  4.30  6.78— 

Energy  (Coal)-/  (659.00)  (775.00) 

3/ 
Outdoor  Recreation  3.64  4. 06-' 

4/ 
Land  Conservation  2.97  2.97— 

Total  10.91  13.81 


]_/   Includes  secondary  benefits  from  SRD  projects. 

2/  Private  sector  investment,  not  included  in  totals. 

3/  Does  not  include  direct  benefits  from  hunting  and  fishing. 

4^/  Assume  that  benefits  equal  costs.  Capital  costs  are  not  available 
for  all  land  conservation  programs. 

Table  VIII-3  shows  costs  allocated  by  function,  which  better  describes 
the  mix  of  Plan  elements.  These  costs  were  allocated  by  using  the  Separable 
Costs-Remaining  Benefits  method  prescribed  for  use  in  this  Level  B  Study. 

Table  VIII-3.  Summary  of  Capital  Cost  by  Function,  Recommended  Plan, 

Lower  Yellowstone,  Montana 

Function $  Millions 

Irrigation  56.82 

Energy  (Coal)  (1,153.00)-^ 

Outdoor  Recreation  41.07 

2/ 
Land  Conservation  36.67— 

Total  134.56 

]_/   Private  sector  investment,  not  included  in  totals. 
2_/   Costs  are  not  available  for  all  land  conservation  proposals. 
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CHAPTER  IX 
IMPACTS  OF  THE  RECOMMENDED  PLAN 

The  purpose  of  this  chapter  is  to  compare  the  impacts  stemming  from 
the  elements  found  in  the  Recommended  Plan  to  the  present  (1975)  and/or  the 
F/WO  situations.-   However,  the  reader  is  reminded  that  there  are  elements 
of  the  Plan  that  are  in  direct  conflict  (e.g.,  instream  flows  vs.  water 
consumptive  types  of  development).  These  conflicts,  shown  by  the  Hydrology 
Supplement  cannot  be  resolved  until  the  reservation  for  future  use  of 
Yellowstone  water  has  been  established  by  the  State  of  Montana. 

Population 
As  explained  in  the  preceding  chapter,  the  "most  probable"  population 
projection  (first  shown  in  Chapter  IV,  Table  IV-7)  best  represents  the 
population  effects  stemming  from  the  elements  of  the  Recommended  Plan  and 
the  anticipated  F/WO  developments.  Table  IX-1  illustrates  the  magnitude 
of  the  population  changes  expected  in  this  area.  The  table  shows  a  population 
increase  of  19,400,  or  40  percent,  by  the  year  2000. 


Table  IX-1.  Population  Changes,  1975-2000,  Recommended  Plan 
Plus  F/WO  Developments,  Lower  Yellowstone,  Montana 


Population 

1975 

1985 

2000 

Totals 

1975 

48,600 

55,300 

68 

,000 

Differences: 

6,700 

19,400 

1/  Totals  rounded  to  nearest  hundred. 


1/  Comparisons  of  the  NED,  EQ,  and  Recommended  plans  are  shown  in 
CheTpter  VIII  of  the  main  report--Yellowstone  Level  B  Study  Report--which 
treats  the  three  states  and  seven  planning  areas  as  a  whole. 


IX-1 


Water  Consumption 

Table  lX-2  shows  the  major  water  consuming  sectors  of  the  Lower  Yellow- 
stone Area.     These  sectors  have  been  previously  described  in  Chapters   IV 
and  V.     The  table  shows  an  increase  in  water  consumption  of  276,593  af/y 
over  the  1975  level   of  development;   78  percent  of  this  increase  (216,301   af/y) 
would  come  fr-      -- ■ — -'--'   private   (F/WO)   and  public  irrigation  projects. 

Table   IX-2.     Additional    Water  Consumption  by  Sector,   1975-2000, 
iiiended  Plan  Plus   F/WO  Developments 
Lower  Yellowstone,   Montana 


Consumption  of  af/y 


Irri<               '    -.,  215,725 

48,757 

uoiiiebLi  L                    1  1 ,120 

Industri  400 

iNc:                                 :  s  15 

Li  10,000 

Total  276,017 


1/     Given  implementation  of  all   projects,  disregarding 
in  flows. 

of  82,600  af/y  over  the  F/WO. 

3/      -- .,./J. 

4/  Ip! -     pond  evaporation. 


projects  found  in  the  Recommended 
f/y,  or  30  percent  of  the  total 
;       .at  the  yij_;  ^_^0.  Private  coal/energy  develop- 

■le  1 8  !  1  . 
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Land  Use 

The  largest  change  in  land  use  patterns  over  the  next  25  years  would 
probably  be  due  to  expanded  irrigation,  given  favorable  market  conditions 
for  agricultural   products.     Additional   lands  totaling  (F/WO  +  Recommended 
Plan)   101,500  acres  would  be  brought  under  irrigation  by  the  year  2000. 
Of  that  total,  62,500  acres  would  probably  be  privately  (F/WO)  developed, 
while  nearly  39,050  are  proposed  to  be  developed  by  governmental   entities. 
Even  if  the  government  projects  were  not  developed,   it  is  probable  (given 
favorable  economic  conditions)   that  all  or  portions  of  them  would  be 
developed  by  the  private  sector.     Table  IX-3  illustrates  the  land  use 
changes  associated  with  elements  of  the  Recommended  Plan. 

Many  of  the  land  use  changes  have  not  been  quantified.     The  development 
of  scenic  and  recreational   rivers  would  entail   the  purchase  of  easements  on 
57,200  acres  of  private  lands.     Nearly  8,000  acres  of  rangeland  would  be 
claimed  for  mines  and  industrial   sites  by  the  energy  industry  at  the  year 
2000. 

Environment 

Table  IX-4  presents  the  Plan  element  impacts  on  the  environment.  Little 
of  the  data  from  these  projects  are  available  in  a  quantifiable  form,  so 
they  are  presented  in  the  descriptive  manner  shown  below.  Instream  flows 
would  be  affected  by  new  irrigation  developments  and  population  growth; 
those  quantitative  effects  can  be  seen  in  the  Hydrology  Supplement.  Air 

pollution  emmissions  and  land  reclamation  become  a  problem  associated  with 
coal -energy  development. 
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Outdoor  Recreation 

The  Recommended  Plan     contains  a  proposal   to  include  the  Yellowstone 
River  in  the  National   Wild  and  Scenic  River  System.      If  this  was  accomplished, 
it  would  provide  an  additional    780,000  recreation  days   for  present  and  future 
residents  of  the  Basin.     However,  even  with  that  addition,     a  shortage  of 
roughly  113,000  recreation  days  would  still   remain  at  the  year  2000.     The 
nearby  Tongue-Powder  Area  could  only  supply  one-third  of  this  anticipated 
demand.     Table   IX-5  illustrates   the  recreation  impacts   stemming  from  the 
scenic  and  recreational   potential   of  the  lower  reach  of  the  Yellowstone  River. 


Table  IX-5.     Identified  Recreation  Impacts,  Stemming  from  the 
Recommended  Plan,   1975-2000,  Lower  Yellowstone,  Montana 


Project 


Scenic  and  RecreuLiunctl 
River 


Land  Area    j     Water  Ared 
(Acres)      j         (Acres) 


streams 
(Miles) 


57,400 


1/ 


260 


Recreation 
Pays 


780,000 


1/  Undetermined. 


Economic  Impacts 


The  economic  impacts  that  would  stem  from  elements  of  the  Recommended 
Plan  are  v--"-"  "d  related  to  the  alternative  uses  that  could  be  put  to 
the  area's  water  resources  by  the  year  2000. 

Major  impacts  will  come  from  coal/energy  development.  Approximately 
2j^o  ^-.  jQt;j5  directly  associated  with  the  energy  industry  v;ould  be  created 

ibout  3,913  new  positions  would  occur  by  2000  in  the  industry. 
In  additi     ,.  indir     ;jloyment  for  1,894  and  3,164  people  by  1985  and 
2000,  '■'—• •-■oly,  would  be  created  by  the  energy  plan.  These  new  jobs  will 
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provide  employment  opportunities  for  the  young  people  of  the  area  and  could 
reduce  the  numbers  leaving.  Unemployment  has  not  been  a  major  problem  in  this 
area  so  the  plan  is  not  likely  to  be  beneficial  in  that  respect. 

Many  of  the  jobs  in  the  energy  industry  are  higher  paying  than  the 
average  income  in  the  area.  Income  distribution  would  change  as  shown  in 
Table  IX-6.  The  average  real  family  income  would  be  expected  to  rise  about 
$973  by  1985  and  $1,270  by  2000. 

With  the  existing  low  unemployment  rates  and  low  population,  it  is 
certain  that  new  people  will  move  into  the  area  to  construct  and  operate  the 
energy  facilities.  Hew  people  could  alter  the  existing  social  characteristics 
of  the  region.  Information  obtained  from  the  public  during  the  study  indi- 
cates that  the  social  changes  would  be  considered  negative  by  many  people. 
In  addition,  publicly  provided  services  are  likely  to  be  overextended, 
especially  in  the  short  run. 

Future  development  of  the  agricultural,  recreational,  metallic  mineral, 
and  fish  and  wildlife  resources  in  Lower  Yellowstone  Area  are  tied  to  the 
water  reservation  issues  that  exist  throughout  the  Yellowstone  Basin  (see 
Chapter  II) . 

Additional  consumption  of  water  by  any  sector  will  have  the  effect  of 
destroying  portions  of  the  area's  existing  river  and  riparian  habitat.  When 
the  value  of  the  last  environmental  unit  destroyed  equals  the  value  of  the 
last  economic  unit  produced,  additional  water  depletions  should  end. 
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Table  IX-6.  Income  Distribution  Effects  of  Recommended  Plan  for 

Lower  Yellowstone,  Montana 


Income  Class 


Current!/ 


1985^/ 


2000i.' 


2/ 


%   of  Families  by  Income  Class 


Less  than  $2,000 
2,000  to  3,999 
4,000  to  5,999 
6,000  to  7,999 
8,000  to  9,999 
10,000  to  14,999 
15,000  to  24,999 
25,000  and  above 


6.5 
11.3 
15.8 
17.3 
14.6 
22.4 
9.8 
2.3 


5.8 

5.6 

10.1 

9.8 

14.1 

13.7 

15.5 

15.0 

13.0 

12.6 

20.8 

18.4 

21.8 

2.3 

2.3 

]_/  From  "Current  and  Projected  Population,  Income  and  Earnings" 
report  of  Ad  Hoc  Work  Group  on  Projections,  Yellowstone  River  Basin 
and  Adjacent  Coal  Areas  Level  B  Study. 

y     Based  on  the  following  assumptions: 

(1)  Each  new  worker  represents  a  family; 

(2)  Salary  levels  are  such  that  all  mine  and  conversion  plant 
workers  earn  from  $15,000  -  $24,999  except  2%  who  earn  over 
$25,000  and  5.5%  who  earn  between  $10,000  and  $15,000; 

(3)  50%  of  construction  workers  earn  $10,000  -  $14,999  and  50% 
earn  $15,000  -  $24,999; 

(4)  The  indirect  employment  income  and  "without"  family  incomes 
are  distributed  the  same  as  income  in  the  current  period; 

(5)  All  income  ranges  are  held  at  1975  real  levels. 
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CHAPTER  X 
CONCLUSIONS  AND  RECOMMENDATIONS 

The  conclusions  presented  below  summarize  some  of  the  salient  facts 
garnered  from  the  Level  B  effort  in  Montana.  The  recommendations  present  the 
Study  Team  views  on  actions  that  need  to  be  taken  if  resource  development, 
conservation,  and  preservation  are  to  be  most  effective  in  the  years  ahead. 

The  conclusions  and  recommendations  for  all  of  the  four  Montana  planning 
areas  have  been  combined  into  this  Chapter  for  the  convenience  of  the  reader. 
This  obviates  the  need  for  the  reader  to  piece  together  the  individual  plan- 
ning area  reports  in  order  to  put  the  entire  study  into  a  basinwide 
perspective. 

Conclusions 

1.  Total  additional  water  consumption  (associated  with  the  Plan)  in  the 
Yellowstone  Basin  by  the  year  2000  will  vary  from  the  low  option  of 
350,000  acre-feet  per  year  (af/y)  to  the  Recommended  Plan  level  of 
612,000  af/y,  depending  upon  how  the  instream  flow  issue  is  ultimately 
settled.  In  this  time  period,  additional  water  consumed  by  irrigation 
will  be  from  2  to  7  times  that  of  coal /energy  uses. 

2.  The  United  States  has  a  need  for  coal /energy  production.  Montana 
has  substantial  coal  resources  that  can  help  in  meeting  the  national 
need. 

3.  It  appears  that  the  State's  citizens  support  the  State's  official  coal 
export  "policy"  as  opposed  to  in-state  conversion  of  coal  to  other 
forms  of  energy. 
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4.  Export  by  slurry  pipeline  consumes  less  Montana  water  than  conversion  of 
coal  to  electricity  (water-cooled  plants)  or  synthetic  gas. 

5.  Export  of  coal  by  rail  consumes  a  negligible  amount  of  water  but  it  adds 
a  burden  to  land  owners  and  citizens  of  small  communities  that  cannot 
gain  access  to  areas  "across  the  tracks,"  due  to  the  railway  traffic. 

In  addition,  railway  traffic  has  some  air  and  noise  pollution  associated 
with  it. 

6.  Total  coal/energy  related  water  consumption  in  the  Basin  could  range  any- 
where from  83,000  af/y  to  219,000  af/y  at  the  year  2000,  depending  on 
the  level  of  development  (the  Study  Teams  recommend  the  lesser;  see 

i      VII  of  the  Tongue-Powder  and  the  Lower  Yellowstone  Reports). 

7.  Lack  of  agricultural  production  is  not  foreseen  to  become  a  major  problem 
in  either  '        or  the  Yellowstone  Basin  by  the  year  2000;  private 
irrigation  ve:  .anding,  at  present,  but  there  does  not  appear 

to  be  a  grL„„  ...  ,,_,,  State  or  Federal  irrigation  projects  until 

after  1985  an^     ps  not  until  2000--depending  on  market  conditions. 

8.  The  3E  projections  (based  on  OBERS  E  and  E'  forecasts,  see  Chapter  IV) 
have  indicated  a  need  for  increased  roughage  production  to  support  future 
expanded  cow/calf  operations.  However,  it  is  unclear  whether  or  not 
income  from  hay  and  alfalfa  in  conjunction  with  cow/calf  operations 

e.   _.ch  the  costs  of  bringing  substantial  land  areas  under  irrigation. 

9.  f'  llowstone  River  reservoir  will  be  needed  within  the  time 
fran.L     idered  in  this  study. 

10.  Lac^         is  a  major  recreation  problem. 

11.  Scenic  and  recreational  river  designations  will  not  adversely  affect  or 
interfere  with  senior  water  rights. 
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12.  Outdoor  recreation  will  be  of  increasing  importance  in  the  area,  partly 
as  a  result  of  anticipated  population  increases  in  the  major  energy- 
resource  development  areas. 

Recommendations 

The  following  recommendations  are  presented  as  part  of  the  Recommended 
Plan  discussed  previously  in  Chapter  VII.  The  recommendations  result  from 
the  Study  Team's  analysis  and  consideration  of  problems  that  may  be  confronted 
in  moving  the  plan  from  the  inactive  stage  to  one  where  it  can  be  used  as  a 
flexible  guide  for  future  water  and  related  land  resource  management  in  the 
Yellowstone  Basin. 

Miscellaneous 

1.  The  State  of  Montana  should  identify  Montana  streams  of  major  significance 
and  provide  appropriate  protection  for  those  streams  to  supplement  the 
National  Wild  and  Scenic  Rivers  System. 

2.  The  Yellowstone  Compact  should  be  amended  to  recognize  minimum  instream  flow 
and  water  quality  values. 

3.  The  Yellowstone  River  should  remain  a  free-flowing  river. 

4.  Indian  and  Federal  "reserved"  water  rights  should  be  defined,  quantified, 
and  adjudicated  at  the  earliest  possible  date. 

Coal  Impacts 

1.  The  Montana  State  Legislation  should  reconsider  the  ban  on  the  use  of  water 
in  interstate  slurry  pipeline  operations.  Such  a  mode  of  transportation 
could  supplement  rail  traffic  in  the  export  of  Montana  coal  to  the  demand 
regions. 
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2.  The  General  Accounting  Office  should  audit  federally  funded  stripmine 
reclamation  research  projects.  The  object  of  this  audit  would  be  to 
identify  duplication  of  effort  and  note  areas  not  being  adequately  studied. 

3.  An  evaluation  study  and  public  information  program  should  be  undertaken  by 
the  Department  of  Interior  to  illustrate  opportunities  and  techniques  for 
making  mineral  ownership  exchanges  between  Federal,  State,  and/or  private 
land  owners  in  order  to  mitigate  potential  environmental  problems  associated 
with  coal  production. 

4.  In  order  to  meet  future  energy  demands.  Congress  should:   (1)  adopt  a 
national  energy  conservation  program  designed  to  reduce  current  and  projected 
energy  demands;  and  (2)  provide  additional  funds  for  development  of 
innovative  renewable  energy  programs. 

Flood  Damage  Reduction 

1.  State  and  Federal  land  management  agencies,  in  conjunction  with  private 
landowners,  should  institute  best  management  practices  in  order  to  retard 
runoff  and  reduce  flood  hazards  throughout  the  study  area. 

2.  City  and  county  governments  should  continue  to  improve  flood  preparedness, 
and  act  to  ensure  adequate  and  operable  flood  warning  systems. 

3.  The  Congress  should  continue  funding  the  installation  of  selected 
river  management  projects  using  variations  of  different  types  of 
structural  bank  protection  measures  at  24  key  locations  between 
Intake,  Montana,  and  the  mouth  of  the  Yellowstone  River.  These 
measures  should  be  coordinated  with  other  Federal  and  State  agencies 
to  assure  that  existing  recreational  fish  and  wildlife,  and  esthetic 
resources  are  not  adversely  affected. - 


y     See  Fish  and  Wildlife  comments  that  foil 
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4.  The  Corps  of  Engineers  West  Billings  Flood  Control  Project  is  not  included 
in  the  plan  elements.  Instead  the  Study  Team  has  recommended  a  non- 
structural approach  to  the  flood  problem  (e.g.,  flood  plain  zoning  and 
flood  insurance  programs). 

Irrigation  and  Industrial  Development 

1.  Federal,  State,  and  local  agencies  should  continue  to  support  and  provide 
technical  and  financial  assistance  to  landowners  in  identifying  and  applying 
good  land  and  water  conservation  practices. 

2.  Strategic  off-stream  storage  sites  should  be  selected  and  evaluated  at  a 
feasibility  level  to  see  if  such  projects  can  be  supported  by  potential 
users  in  the  future. 

Fish  and  Wildlife 

1.  The  Broadview-Wheat  Basin  wildlife  refuges  should  be  further  developed; 
plans  for  improvement  should  reflect  the  potentials  of  the  Billings 
Water/Calamity  Jane  Project. 

2.  A  study  should  be  made  to  determine  if  the  diversion  structure  in  the 
Yellowstone  River  at  Intake,  Montana,  should  be  modified  to  allow  for 
passage  of  paddlefish.  This  could  reduce  the  amount  of  water  required 
for  fish  and  wildlife  needs  in  that  reach  of  the  river.  Other  diversions 
in  the  basin  might  benefit  from  modifications  for  fish  passage. 

3.  In  a  number  of  tributaries,  trout  habitat  is  severely  degraded  by 
irrigation  diversions  in  late  summer.  A  study  should  be  made  to  locate 
and  evaluate  off-stream  damsites  in  which  water  could  be  stored  during 
periods  of  excess  flow  and  released  to  augment  the  flow  during  the 
summer  months.  The  proposed  project  on  Shields  River  is  an  example 
(Antelope  Creek  Storage). 
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Domes ti  '^r  Supply 

1.  State,   '  y,  and  local  agencies  responsible  for  providing  or  regulating 
domestic  water  supplies  in  the  Yellowstone  River  Study  Area  should  take 
advantage  of  provisions  of  Federal  Safe  Drinking  Water  Act,  P.L.  93-523,  in 
order  to  recc  .   -st  sharing  and  other  benefits  that  would  aid  in  improving 
r*"' — ""'  "  -  -- ,-  -quality. 

2.  Prograi  accelerated  to  aid  in  the  discovery  and  delivery  of 
water  to  water-short  rural  communities  in  Eastern  Montana. 

1.  v'ice  and  other  State  and  Federal  land  management 
agencies  should  formul.:     J  implement  best  management  practices  throughout 
the  YeV  .  "    '"  -in  to  reduce  man-caused  sediment  and  related  problems. 

2.  Ove'  vate  and  public  lands  in  the  Shields  River  Drainage  should 

;     ^ntorie^         anaged  to  achieve  rehabilitation  of  soils,  vegetation, 
and  water  quality.  Organizations  such  as  the  Soil  Conservation  Service 
ana      Servi      Id  contribute  to  the  effort  within  the  scope  of 
their  r^  i  bi  li  ties. 

Water  Qm - ' ' ^ 

1.  .'  e  devised  whereby  the  costs  imposed  by  a  degradation 
'       ...   sent  users  can  be  determined,  and  considered  as  a 

2.  '  es  brought  about  by  large  withdrawals  of  water  and 

'1  iows  should  be  evaluated  more  thoroughly  by  appropriate 

State  a"- '   ^--  :'  — ,-•  ■   .  ,nd  the  study  results  should  be  published  as  a 
part  of  project  devc  ,t  data. 

3.  Montana's  water  quality  surveillance  system  should  be  evaluated  to  see  if 
it  can  meet  the  demands  that  w ' ""  '  n  placed  on  it  with  growth  of  the 
State's  economy. 
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General  Environment 

1.  The  Water  Resources  Council  should  be  provided  the  authority  to  ensure 
that  all  Federal  water  planning  agencies,  including  those  dealing  directly 
with  the  environment,  will  actively  participate  in  multipurpose  planning 
efforts.  State  agencies  that  have  responsibilities  related  to  water 
resources  should  alse  be  required  to  actively  participate  in  State-Federal 
cooperative  studies. 

2.  Significant  archaeological  and  historical  sites  in  the  study  area  should  be 
identified  and  preserved. 

3.  The  Congress  and  State  Legislature  should  be  encouraged  to  fund  badly  needed 
Environmental  Quality  projects,  even  though  calculated  benefit-cost  relations 
are  unfavorable. 
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IN  «£PLY  REFER  TO: 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Federal  Building,  Room  3035 

316  North  26th  Street 

Billings,  Montana   59101 

August  30,  1977 


Mr.   f-lartin  Oleson,   ^'^ 
MontaJia  State  Stud 
Missouri  River  Bas. 
■  "'    ■■     ^\  31st  street 
.   MT       59101 


.ission 
i^oom  332 


Dear  Mr. 


We  have  rece 
for  the  MonT, 
nuiiib'?r  thTse 


-J   "Conclusions  and  Recommendations," 
-  ijevel  B  study.  Recommendation 
^ction"  section  indicates  the  study 


3S  to  continue  funding  the  Erosion  Control  and  Demonstra- 
'rajB   icr  T/iie  Yellowstone  River  -  Intake,  Montana  to  the  mouth  which 
. rized  by  the  Streambank  Erosion  Control  and  Demonstration  Act  of 
197^ J  plus  amen 


We  wish  to  record  .     ^actions  to  this  recommendation  based  on  probable 
3  to  fish  and  wildlife  resources  if  the  program  is  carried  out.  Our 
ar    '   ■ "'  ^-■-     -e  program  was  outlined  in  a  letter  dated  August  15, 
1^-'  Engineers.  A  copy  of  that  letter  is  enclosed  for  your 


Sincerely, 


S^/OiTX' 


Burton  W.  Rounds 
Area  Manager 


Enclos'ire 
cc: 


.1  Director,  " 


'ENV) 
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c?> 


V- 


N  REPLY  RtrtR  to; 


erv 


United  Slates  Department  of  (he  Interior 
nSH  AND  WILDLIFE  SLRVICK 


MAIL/SC    ADDfUSS 

^-»l  0//>rr  Pox  J'.4**^- 
Drnt'€'  Fcjrral  Center 
I>rni«rr.  C^iwado     S022i 


STfO.n    l-OJATl'iS' 
IOS97  U'«>r  .V.jM  /^.v/»«^ 

Acrr^t  Ffwn  Ffdfai  Center 


AUG   1  5   1977 


District  Engineer 

Attention:   R.  G.  Burnett,  P.E. 

Chief,  Engineering  Division 

Oiiiaha  District,  Corps  of  Engineers 

6014  U.S.  Post  Office  and  Courthouse 

Omaha,  NE   68102 

Dear  Sir: 

This  letter  contains  U.S.  Fish  and  Wildlife  Service  (Fvs'S)  preliminary 
comnents  on  the  C^rps  of  Engineers  dccoment  entitled,  "Erosion  Control 
Demonstration  Program  for  the  Yellowstone  River  -  Intake,  Montana  to 
the  Mouth,"  transjiitted  to  us  by  your  letter  dated  March  15,  1977. 

Authorization  for  the  proposed  bank  &t:bllization  demonstration  projects 
on  the  Missouri  River  v.as  granted  under  Section  32  of  the  Water  Resources 
Development  Act  of  1974.   Section  155  of  the  1976  Onnibus  Rill  air,ended 
the  original  bill  by  adding  tu^o  additional  reaches  of  rivers  for  construction 
of  demonstration  projects.   The  lower  Yellowstone  River  from  Intake,  Montcna, 
to  Its  niouth  was  one  of  the  rivers  added.   Our  couiaicnts  on  the  proposal 
were  prepared  under  authority  of  the  Fish  and  V.'lldlife  Coordination  Act 
(48  Stat.  401  as  amended;  16  U.S.C.  661  et  seq.). 

The  project  area  was  inspected  by  air  on  April  7,  1977,  by  members  of  this 

office  and  the  Billings  Area  Office.   Preliminary  ground  inspection  of 

individual  project  sites  within  Montana  vas  conducted  on  April  19  and  20,  1977, 

with  the  cooperation  of  Montana  Fish  and  Gar,e  Dc-partc-ent  personnel. 

Project  sites  in  North  Dakota  were  inspected  on  May  5,  1977,  by  personnel  of 

the  Billings  and  Bisir.arck  Area  OfficcD  of  the  F.'.'S  and  the  North  Dakota 

Game,  Fish  and  Parks  Corrjnission. 

This  letter  briefly  dlscunses  the  existing  siti:atlon  for  fish  and  vilLllfc 
in  the  area,  the  erosion  probleni  generally,  and  tlie  Corps'  proposed  roluticn 
ac  reflected  by  the  Demonstration  Program.   /\n  araly.sis  of  iiLpacts  Is  prer.cnted 
along  with  recomr.endations  for  acceptable  cer-onstration  sites  and  po£.£ible 
alternative  r.cticns. 

The  Yellowstone  F.iver  within  the  project  area  generally  has  a  large,  LraiJtd 
stream  channel  with  many  islands,  side  ch^rnels,  extensive  backwaters, 
cutoff  oxbow  lakes,  and  sand  or  gravel  bars.   This  stream  form  is  the  result 
of  djTiamic,  ongoing  channel  foir.atim  and  tdjustm^rt  processes.   A  corsequence 
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Th«  proposed  solucion  Includes  2A  Individual  bank  stabilization  projects 
designed  to  prevent  erosion  and  loss  of  croplands,  and  man-made  structures. 
The  "demonstration"  would  cost  an  estimated  $3,8A0,000  to  stabilize 
approximately  26.7  miles  of  bank  along  the  lower  63  miles  of  the  Yellowstone 
River  (13.8  miles  of  bank  stabilization  on  Montana  and  12.9  miles  in 
North  Dakota).   Approximately  one  third  of  the  project  sites  would  protect 
constructed  facilities  such  as  roads,  bridges,  or  irrigation  structures;  the 
remainder  would  primarily  protect  agricultural  lands  from  natural  erosion. 

It  is  the  general  policy  of  the  Fish  and  Wildlife  Service  not  to  object  to 
the  construction  of  stream  alteration  projects  that  are  planned  with  due 
attention  to  environmental  values.   The  Service  policy  is  to  consider  favor- 
ably those  stream  alteration  projects  which  meet  the  following  conditions: 
1)  The  proposal  is  clearly  demonstrated,  by  substantial  evidence,  to  be 
warranted  in  the  public  Interest  to  protect  human  life,  health,  safety,  or 
welfare;  and  2)  all  alternatives  to  the  proposal  have  been  evaluated,  and  it 
has  been  clearly  demonstrated  to  the  satisfaction  of  the  Service  that  none 
are  feasible  which  could  accon-plish  the  demonstrated  public  need.   However, 
we  cannot  support  such  projects  where  there  would  be  significant  damage  to 
fish  and  wildlife  resources  and  would  have  only  localized,  mainly  private 
benefits  to  a  relctively  few  people. 

Implem.entatlon  of  the  proposed  project  would  result  in  cur.ulative  and  long- 
term  adverse  impacts  to  wildlife  resources.   An  overall  loss  of  wildlife 
habitat  (primarily  brush  and  tree  habitat  types)  could  be  expected  to  occur 
at  an  accelerated  pace  as  stabilized  lands  are  cleared  and  cultivated  as 
a  result  of  protection  from  bank  erosion  and  the  related  cycles  of  land 
accretion  and  serial  vegetative  succession.   Bank  stabilization  on  the 
lower  rlissourl  River  and  many  other  streams  has  demonstrated  that  such  land 
use  changes  are  induced  following  bank  stabilization  projects.   That  is,  once 
the  river  banks  are  stabilized.  It  becomes  feasible  for  private  lc,ndowncrs 
to  clear  brush  and  bottomland  forest  habitats  and  put  t'nese  areas  to  Intensive 
agricultural  use.   This  indirect  impact  of  bank  stabilization  has  the  potential 
to  damage  wildlife  habitat  much  moie  than  the  direct  losses  associated  with 
project  construction  and  maintenance.   Additional  habitat  losses  can  be 
postulated  as  an  accumulative  reduction  in  anabranch(?s ,  backwaters , and 
similar  habitat  niches  takes  place. 

Still  another  indirect  loss  of  wildlife  habitat  may  occur  downstream  from 
individual  project  demonstration  sites,  impacting  prirr^arily  islands  and  lands 
iianediately  adjacent  to  the  river  channel.   This  could  come  about  if  the 
river  channel,  now  directed  at  a  stabilized  bank,  becon.es  redirected  into  an 
Island  or  shoreli.ie  not  protected  by  the  project,  thus  eroding  those  banks. 
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The  FWS  is  prepared  to  work  with  the  Corps  if  tne  Dc-irionstration  Program 
proceeds  despite  our  objections.   Certainly,  it  will  be  necessary  to  arrive 
at  acceptable  wildlife  mitigation  measures  for  individual  projects  and  the 
cumulative  losses  associated  with  this  proposal  Jf  construction  proceeds. 

In  the  past,  we  agreed  to  implementation  of  the  portion  of  the  Bank 
Stabilization  and  Demonstration  Program  on  the  Missouri  River  without  the 
preparation  of  an  Environmental  Impact  Statement.   However,  this  was  done 
with  the  clear  understanding  that  information  gained  from  that  experimental 
project  would  be  used  to  make  decisions  regarding  future  biink  stabilization 
measures.   It  now  appears  to  us  that  the  Bank  Stabilization  and  Demonstration 
Program,  as  proposed  on  the  Lower  Yellowstone  River,  is  of  such  magnitude 
that  it  constitutes  a  major  Federal  action  affecting  the  quality  of  the 
human  environment.   Thus,  an  environmental  impact  statement  should  be 
prepared  for  this  portion  of  the  program.   This  would  permit  the  discussion 
of  nonstructure  alternatives  such  as  we  have  presented  in  this  letter. 

Please  contact  our  Billings  Area  Office  for  additional  consultation  and 
planning  assistance. 


Sincerely  yours, 


i'.  Cu-^^.n 


v.-  :-  t  Regional  Director 


cc:   Bismarck  Area  Office 

U.S.  Fish  and  Wildlife  Service 
Department  of  Interior 
P.O.  Box  1897 
Bismarck,  North  Dakota 

Montana  Fish  and  Game  Department 
Helena,  Montana   59601 

North  Dakota  Fish  and  Garr.c  Department 

2121  Lovett  Avenue 

Bismarck,  North  Dakota   58501 
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<t  rL  T   «t '  I  ■   TO 


UVJ 


United  Sfiilcs  D-'ju'irtniCnt  of  the  Inttrrior 

1  ISll  AM'  Wli  Dl.il  t.  M.i'\l(  K 


UAILISC  AlUihJ^ 

Of^if  f*'3rrol  C^nl*' 


SlfUl  7     I  (K  ATI'KS- 
AriiMi  fVi.^n  Frdcai  Center 


Aun  1  '■>  •  17/ 


District  Engineer 

Attention:   R.  G.  Burnett,  F.Z. 

Chief,  Engineering  Division 

OiL'iha  DiEtrlct,    Corps   of    Engineers 

6014  U.S.  Post  Ofiice  ond  Courthouse 

Omaha,  KE   68102 

Dear  Sir: 

This  letter  contains  U.S.  Fish  and  Wndllfe  Service  (fVS)  preliininory 
co.ninenta  on  the  C:irps  of  Engineers  <ioc.uacnr  entitled,  "Ero£;ion  Control 
Demonstration  Program  for  the  Yellowstone  River  -  Intoke,  Montana  to 
the  Hcuth,"  transmitted  to  us  by  you.  letter  dated  March  15,  1977. 

Authorization  for  the  proposed  bank  stabilization  de  jor.strat  ion  projects 
oa  the  Missouri  River  ^.'as  gra-nted  under  Section  32  of  the  Uiter  Resources 
Development  Act  of  1974.   Section  155  oi    the  1976  Ornlbus  P.ill  arr.endcd 
the  or:!5inal  bill  by  adding  t«'o  additional  reaches-,  of  rivers  for  construction 
of  decunstration  projects.   The  lower  \ellcvstone  ^viver  fron  Intake,  Montana, 
to  ita  :30uth  was  one  of  the  rivers  add'id.   Our  coinmcnts  on  the  proposal 
were  prepared  under  authority  of  the  Fir.h  and  V.'llJllfe  Coordination  Act 
(48  Stat.  401  as  amended;  16  U.^^.C.  661  et  seq.). 

The  pioject  area  uas  inspected  by  air  on  April  7,  1977,  by  nc-nbers  of  this 

office  and  the  Billingri  Area  Office    Prelininary  ground  jnspection  of 

individual  pr<;Jcct  sites  wlthlu  Muntena  was  conducted  on  April  19  .ind  20,  1977, 

with  the  cooperation  of  Montana  I'Ish  and  C:rc  Dc-partiient  personnel. 

Project  sitee  in  North  Dakota  wore  inspected  on  May  5,  1S77,  by  personnel  of 

the  Billings  and  Dibir.aick  Area  Offlccu  of  the  F..'S  and  the  North  Dakota 

Cane,  Fish  and  Parks  Conjtil  ssicn - 

Tills  letter  briefly  dlacunses  thr-  cxlrjting  situation  for  fish  and  vilellfc 
in  the  area,  the  erosion  problcoi  gcm.'rfdly ,  i.nd  the  Corps'  proposed  roluticn 
a:;  reflected  by  the  Dcnionstrat  In.i  Prograti.   An  analyr.ls  of  itupacts  Is  prer.c.Ued 
along  with  rccoz!.-cndat  ions  for  acceptable  c"  ei-onstrst  Ion  eitej  and  poLfible 
alti-rnatlve  rctlcns. 

The  Yellowstone  I'iver  within  the  projeci  area  generally  has  a  largt,  Lraided 
ntre.-:r3  cliannel  with  rany  island.';,  side  il.-rncls,  r\tcn.slve  backwaters, 
cutoff  oxbcw  lakca,  and  rand  cr  gravel  ba.s  .   This  ntrca::;  fort.  Is  the  result 
of  d}narzlc,  cn^oli;g  chanriel  f  oi  r.rt  i' ii  -■.■.. d  td  j  u';  tTi:--t  rrcccsses.   A  cor  scivience 
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of  the  existing  channel  formation  is  a  large  quantity  and  high  quality  and 
diversity  of  riverine  wildlife  habitat  largely  unequalled  in  this  region. 
Besides  a  diversity  and  large  number  of  game  nainmals  and  birds  occupying 
this  habitat,  many  nongame  species  occur  including,  for  example,  beavers, 
wintering  eagles,  and  a  myriad  of  migrating  and  nf.stlng  song  birds. 

This  highly  productive  fish  and  wildlife  resource  area  is  iTiaintaincd 
within  and  is  largely  dependent  upon  the  naturally  functioning  floodplain 
of  the  Yellowstone  River.   There  are  Rreas  within  this  floodplain  where 
uplands  are  being  eroded  by  the  river  channel  (Figure  1),  while  other 
areas  are  being  filled  in  by  silt  deposition.   The  lands  created  by  sc;:ir.ent. 
deposition  at  first  support  a  growth  of  willow  and  young  cottonv.'ood  trees 
(Figure  2).   Then,  as  tlrce  passes  and  the  river  channel  traverses  the 
floodplain,  the  newly  accreted  lands  nay  becone  a  forest  of  mature  cottonwood 
trees.   This  bottomland  forest  in  turn  succumbs  to  bank  erosion  as  the 
river  channel  returns  to  its  original  side  of  the  floodplain.   It  is  largely 
this  continuous  process  which  establishes  and  naintains  the  diversity  of 
channels,  islands,  and  differing  bank  conditions  that  create  the  range  of 
habitats  and  abundance  of  wildlife  present  in  the  lovc-r  Yellowstone  River. 

A  stated  purpose  of  the  Derrionstrat  ion  Program  is  to  provide  basic  information 
on  the  extent  and  nature  of  erosion  problcr^is  along  the  lower  Yellowstone 
River  and  to  evaluate  the  potential  solutions  for  such  problems.   The  erosion 
problec  results  from  a  naturally  functioning  river  systen  eroding  floodplain 
lands,  thus  threatening  "vital  irrigation  facilities  .  .  .  ,  prime  Copland 
and  other  vital  facilities  such  as  ror.ds,  brld>_'e  abutiuents,  power  lines,  and 
municipal  sewer  and  water  plants."   The  Montana  Department  of  Natural  Resources 
Lnd   Conservation  (DliKC)  concluded  in  its  EIS  for  V.'ater  Reservation  Applications 
in  the  Yellowstone  River  Basin  that:   "Tlie  ir.pact  of  several  decades  of  water 
diversion  on  the  morphology  of  the  Yellowstone  mainstem  has  been  small, 
principally  because  the  uiainstem  is  r.till  essentially  free  flowing  ....   The 
major  influence  on  channel  norphology  has  been  riprap,  which  f.  tabl  li.-.ci  the 
banks  and  limits  the  operation  of  natural  proce£;scs,"   Thus,  -.olutlon  of 
the  erosion  probliur.  creates  a  conflict  bctv-'L-en  the  need  to  limit  the  natural 
processes  of  the  streaia  by  r  tabl  1 1  rat  ion  of  its  banks  and  the  ner  c  to  allow 
the  river  to  lunction  in  its  dynnnJc  fashion. 

The  Corps'  proposed  solution  to  the  erosion  prfibleni  was  for:nulatfcd  by  a 
technical  review  board  coi. posed  of  agriculture''-  interests,  the  Bureau  of 
Reclamation,  and  the  Corps  of  Engineers.   The  levicv  board  concluded  that 
"a  comprehensive  erosion  monitoring  cmd  control  plan  sliould  be  developed  for 
the  entire  reach"  cf  the  Yellowstone  River  within  the  project  area.   Tlie 
review  board  then  selected  demonstration  sites  and  design  criteria  :^.rd 
determined  four  erosion  control  techniques  to  he  applied. 
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The  proposed  soluclon  Includes  2^  incivjdu^il  bcink  ::i.:\\>:.lizr.t'.ox\   pro-^ortF, 
designed  to  prevtn':  erosion  and  los?  o.'  croplands,  find  r.an-mjidt-  5.t:rvicl.ure.-  . 
The  "demonstration"  vould  cost,  an  cf.tiuated  :^:i,840,000  to  f;tab:  li:;;i; 
approxlciately  26.7  miles  of  bank  along  the  lower  (■>')   F.ile;;  of  I  hte  Y<:"_Ic'WEtoiie 
River  (13.8  miles  of  bank  stabilization  op  Montana  and  12.9  ui'..ei,    :.x\ 
i;       .kota).   Ap-,)roxiii:ately  one  third  of  tht-  project  sites  would  protect 
CDTi'- -ii.cced  facill'Lies  Puch  as  roads,  bridges,  or  irrigation  structures;  the 
remainder  would  pr.inarily  protect  egricultura!;  lands  from  natural  erojlon. 

It  is  the  general  policv  of  l:he  I'ish  and  Wildlife  Service  not  to  object  to 
the  construction  of  stream  alteratr'.on  projects  that  are  planned  with  clue 
attention  to  envirorjaental  values.   The  Servrlce  policy  ir,  I.o  con.'^id^-r  favor- 
ably those  stream  alteration  projects  which  ir.eet  the  following  condlticus: 
1)  The  proposal  is  clearly  dej.onstratcd,  by  substantial  evidence,  to  be 
warranted  in  the  public  Interest  to  protect  human  life,  health,  safety,  or 
welfare;  and  2)  all  alternatives  to  the  proposal  have  been  evaluated,  ar.d  it 
has  been  clearly  dei.;onstrated  to  the  sat Isfactlo.i  of  the  Service  that  rone 
are  feasible  which  could  accor.plish  the  deccn^trated  public  reed.   However, 
we  cannot  support  such  projects  where  there  would  be  significant  daz'.age  to 
fish  and  wildlil'e  resources  ar.d  would  liuve  only  locnl.'.rcc ,  r.-iinly  pri^'ate 
benefits  to  a  relr'ivtiy  few  people 

Inpler.entation  o.t  t'l.e  p^roposcd  prfjjcc".-  v.ould  ;"(:?uli:  [n   c  j.T.ula  : '."e  .nid  long- 
tcna  adverse  ir.pacts  to  wildli:.'e  rcz^uurce.': .  i'.v.   ovc-all  i.oct,   of  wifdl:;/i 
habitat  (prlraarll^  brui-li  and  tree  hcbirat  types)  coujd  be  c.-.pectcd  :o  o.:cur 
at  an  accelerated  pace  as  stahilired  Irnds  iic  cleared  and  cui;.iv,'t2d  a.s 
a  result  of  protection  from  banV;  ero.'^icn  and  the  related  cycles  of  land 
accretion  and  serial  vegetative  succesrion.   Bank  stablli  r.-.t  ion  on  the 
lower  ilissourl  K.'.vtr  and  many  ot'ner  st  'ea~s  has  de!:onr>trated  that  rue!',  l.'.i.d 
jse  changes  are  inducid  following  hank  sCibllization  yirojccts.   Ti.at  :.r,,  once 
the  river  banks  are  stabilized,  it  beco.-res  fonsible  for  private  lc.ndo\.Ticrs 
to  clear  brush  and  bottomland  forest  h".bitrts  and  put  tics^e  are.-.;-  to  in:«.nsivc 
agricultural  use.   This  indirect  i-.pact  of  l':.nl.  st  ahil  i  rtctlnn  has  tl-.e  ])Otential 
to  da::age  wildlife  habitat  much  r.r.je  th.-n  tic  direct  Ics^c;.  arsoviateJ  with 
project  cons truct i.i.n  and  maintenance.   Additional  h.-;bitaL  losses  can  be 
postulated  as  an  uccunulatlve  reduction  In  an;!hr,;nchi'S ,  b.ic  "-.water.'- ,r.rd 
similar  liabitat  niches  takes  place. 

S'jill  another  indirect  lo>s  of  wildlife  h.ibitau  ••'■ay  occur  dcvHstrean  f-rom 
individual  projec:  dc::ieii3tration  si:os,  Lrpa^  tiii,-^  pri:ra;.l  ly  Irrland^  avl    lands, 
liincd  lately  adjacent  to  -.:ie  r(-.'er  -j;nT.el.   TrK  could  ro::;?  ibDut  If  :t2 
river  channel,  now  directed  at  a  r.cahlli.-ed  "^ank,  beccri.cs  TidirecJid  i.n'.c  -in 
ii^land  or  jhoreli.ic  not  protected  Dy  tiio  project,  thus  eroding  :',03.2  oi.-.ks. 
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The  most  significant  threat  here  ir.ay  he   that  additional  bank  stabilization 
measures  could  be  encouraged.   However,  potential  direct  losses  of  habitat, 
in  some  instances,  are  relatively  great  as  on  Crittenden  and  Seven  Sisters 
Islands . 

It  appears  that  several  of  the  selected  demonstration  sites  are  designed  to 
protect  man-made  structures  that  are  not  in  inraediate  danger  from  erosion 
or  are  of  a  nonessential  nature.   The  majority  of  the  pioposed  sites,  more- 
over, would  primarily  protect  "agricultural"  lands  from  natural  erosion. 
Many  of  these  latter  projects  will  result  in  secondary  clearing  of  floodplain 
vegetation  and  replacement  by  cultivated  crops  and  other  icpacts  as  previously 
outlined.   The  FVS  cannot  support  such  stabilization  proposals  which  would 
have  only  localized,  mainly  private  benefits  to  a  relatively  few  people  and 
would  result  in  significant  damage  to  fish  and  wildlife  resources.   In 
these  cases,  the  l-VS  recomriends  adoption  of  floodplain  management  programs 
in  preference  to  stream  channel  alteration  via  bank  stabilization  measures. 

Our  cursory  inspection  of  the  24  proposed  projects  revealed  that  only  four 
have  a  clear  potential  to  be  in  the  general  public  interest:   the  Sidney 
Bridge  Area,  River  Road  Area,  Cartwright  F.ridgc  Area,  and  the  Upper 
Sioux  Axea.   These  four  projects  would  protect  existing  bridges,  roads, 
or  irrig-ition  structures  (Figure  3).   However,  even  these  four  projects  appear 
to  call  for  more  construction  than  is  needed  to  protect  only  the  vital  facil- 
ities.  That  is,  they  appear  to  include  protection  of  associated  agricultural 
lands.   Thus,  modification  of  thc-se  pioposed  ;;truct uri'S  appears  warranted. 

The  20  remaining  projects  in  the  progr^jn  are  unncceptable  to  the  F^.'S 
because  of  potential  losses  to  fish  and  wildlife  resources.   In  this 
connection,  and   as  previously  noted,  the  basic  stated  purpose  of  the  Deracn- 
Etration  Program  is  to  demonstrate  and  evaluate  potential  solutions  to  the 
bank  erosion  problem.   The  Corps  alref--dy  has  bank  stabilization  der.cnstraLion 
projects  at  several  other  locations  in  the  Missouri  Kivf-r  drainage  in  liorth 
and  South  Dakota  and  Ncbranka.   Wt  reconii.,enJ  that  before  initiation  of  the 
■Yellowstone  River  project,  these  ongoing  d<  mons trat  1  ons  and  other  exit-ting 
bank  protection  works  be  fullj^  evaluated  to  determine-  their  cumulative 
economic  and  enviro,iT:iontal  effects.   llie  mjgnitude  of  jjotential  wildlife 
habitat  loss  is  too  great  on  the  lowei  Yello-.;stone  F.iver  to  be  sacrificed 
for  denonetretlon  parposes,  espuciilly  when  oth.r  ongoing  projects  may 
ncliieve  the  same  objective. 

Our  field  inspections  revealed  that  the  i^ureau  ci    Reclar.ation  also  has 
nuijercuE  bank  stabilization  structures  already  Jn  place  in  the  lower 
Yellowstone  iliver.   Tlie  hartl  point  syL^'^cm  proposed  for  dc:  .ons  trntion  and 
Lvaluation  by  the  Corps  exists  (at  least  functionally)  at  Ec\'eral  locations 
(Figure  A).   Some  of  the  FurcLu  of  Pcclaiiatlon  revetments  also  appear 
functionally  similar  to  those  proposed  for  evaluation  by  the  Corps.   An 
evaluation  of  these  exir.ting  struct  vrer,  L-ay  roet  .some  of  t'nc  Corps  ohjcctivcs. 
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The  FV,'S  is  prepared  to  work  wlLh  tlie  Corps  If  ti<e   Dt-nonstrct ion  Program 
proceeds  despite  our  objections.   Certainly,  It  will  be  nccersary  to  arrive 
at  acceptable  wildlife  mitigation  measures  for  individual  projects  and  the 
cumulative  losses  associated  with  this  propn.';al  Jf  conjitruct  ion  procctds. 

In  the  past,  we  agreed  to  ir.plc.ncntnLlon  of  the  portion  of  the  Bank 
Stabilization  and  De:2o:istratlon  Program  on  the  Missouri  River  wltliout  the 
preparation  of  an  Environziental  Icpact  Staterjcnt.   However,  this  was  done 
with  the  clear  understanding  that  inforr-.atlon  gained  fron  that  experimental 
project  would  be  used  to  n:ake  decisions  regarding  future  hc.nV    stabilization 
measures.   It  no.,  appears  to  us  that  the  Bank  Stabilization  and  Der.onstration 
Progran,  as  proposed  on  the  Lower  Yellowstone  River,  is  of  such  magnitude 
that  it  constitutes  a  major  Federal  action  affecting  the  quality  of  the 
hunan  environirent .   Thus,  an  environucntal  Impact  statement  sh:Ould  be 
prepared  for  this  portion  of  the  program.   Tfiis  would  permit  the  discussion 
of  nonstructure  <Tlternat Ives  such  as  we  have  presented  In  tJiis  letter. 

Please  contact  our  Rillincs  Area  Office  for  additional  consultation  and 
planning  assistance. 


Sincerely  yours, 
:j  Ilegior.al  Director 


cc:      Blsn:arck  Area   Office 

U.S.    Fish   and  Wildlife    Service 
Dspartment    of    Interior 
P.O.    Box   1897 
Bismarck,    North    Dakota 

Montana    Fish    and    Gv^ne    Doparimtnt 
Helena,    Montana      59601 

North   D.nkota    Fish    ond    G.-.r-.c    Dcp.ir tivnt 

2121   Lovett    Avenue 

Eisr.arck,    North   Dakota      r>5501 
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STi»!ir'isi  €m  :m€MM^^^XM. 


Helena,  Montana 
February  21,  19  78 


Missouri  River  Basin  Commission 
Suite  40  3,  10050  Regency  Circle 
Omaha,  Nebraska    68114 

Gentlemen : 

We  are  attaching  a  copy  of  a  letter  sent  to  the  Corps  of 
Engineers  regarding  their  proposals  for  streambank  stabilization 
on  the  lower  Yellowstone  River  in  Montana.   We  would  like  you 
to  consider  this  letter  as  our  comment  on  item  number  3  on 
page  X-5  in  the  January  19  78  Yellowstone  Basin  and  Adjacent 
Coal  Area  Level  B  Study,  Volume  3. 


Sincerely , 


Deputy    Dire/: tor 


FEN/RWB/gk 
cc:   Orrin  Ferris 
Keith  Seaburg 

Attachment 
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«T.VTi:  «>K?I€>XX. 


Helena,  Montana 
September  6,  1977 


Mr.  R.  G.  Burnett,  P.E. 

Chief,  Engineering  Division 

Army  Corps  of  Engineers 

6014  U.S.  Post  Office  &  Courthouse 

Omaha,  Nebraska    68102 

Dear  Mr.  Burnett: 

This  correspondence  concerns  the  Corps  of  Engineers'  proposal 
entitled  "Erosion  Control  Demonstration  Program  for  the  Yellowstone 
River,  Intake,  Montana  to  the  Mouth."   We  wrote  to  your  office  on 
April  14,  1977,  requesting  information  on  this  proposal,  and  you 
responded  on  May  4,  1977,  including  a  description  of  project  pro- 
posals. 

Since  that  date  we  have  inspected  all  of  the  sites  in  Montana 
where  erosion  control  measures  are  proposed.   This  inspection  in- 
cluded both  the  biological  and  engineering  aspects  of  the  proposal, 
and  was  performed  by  this  department's  and  Montana  State  University 
personnel.   We  found,  with  minor  exception,  that  streambank  erosion 
was  not  significant  enough  to  justify  a  program  of  this  scope  on 
even  a  demonstration  and  evaluation  basis. 


It  was  impossible  to  comprehend  the 
selection  of  the  proposed  sites.  In  many 
tures  are  being  proposed  for  areas  on  wel 
near  stable  banks.  In  other  cases,  exten 
measures  are  planned  for  areas  far  remove 
and  in  one  case,  on  an  already  diked  off 
posed  structures  are  installed  and  remain 
o,  it  will  probably  be  the  result  o 
^x>  ...  of  minimal  erosive  activity,  rather 
structures  themselves. 


rationale  behind  the 

instances,  control  struc- 
1  vegetated,  stable,  or 
sive  bank  stabilization 
d  from  the  main  channel, 
flood  channel.   If  the  pro- 
functional  over  any  period 
f  having  placed  them  in 
than  of  the  design  of  the 


Cause  of  ihr-   erosion  that  now  exists,  including  land  clearing 
and  croppin      he  river's  edge,  previous  bank  stabilization 
attempts,  guuiaorpliology ,  and  basic  hydraulic  functions,  were  not 
adequately  identified  or  addressed  in  the  report.   It  appears  that 
individual  sites  wore  given  only  cursory  field  inspection,  if  any, 
before  ir,  '  !  ng  them  in  the  program. 


-continued- 
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Mr.  R. 


Burnett 


-2- 


September  6,  1977 


There  also  seemed  to  be  only  superficial  consideration  given  to 
preserving  wildlife  habitat  or  other  environmental  values  in  areas 
where  control  structures  are  proposed.   The  outstanding  wildlife 
values  on  this  reach  of  the  Yellowstone  stem  primarily  from  the  densely 
vegetated  riparian  areas  interspersed  with  agricultural  lands,  and 
stable  islands  of  willow  and  cottonwood.   On  some  project  sites,  much 
of  the  established  wildlife  habitat  would  be  destroyed  in  the  act  of 
constructing  the  projects.   At  other  sites,  the  stabilization  practices 
would  exert  adverse  hydraulic  pressures  on  adjacent  river  banks  or  on 
established  vegetated  islands,  most  of  which  contain  valuable  wildlife 
habitat. 


In  light  of  the  above  and  considering  that  a  similar  proposal  has 

been  made  for  sections  of  the  Missouri  River,  and  considering  that 
numerous  dikes,  revetments,  riprap,  hardpoints ,  etc.  have  already  been 

constructed  on  probably  all  of  the  nation's  major  rivers  and  streams 

(including  this  section  of  the  Yellowstone  River)  and  that  most  of 

these  are  available  for  evaluation,  we  can  see  no  justification  for 
your  proposal. 

Therefore,  in  our  opinion,  your  proposal  does  not  conform  with 
the  intent  of  the  Fish  and  Wildlife  Coordination  Act  in  protecting 
wildlife  and  wildlife  habitat,  or  with  the  legislative  policies  of 
the  state  of  Montana  to  preserve  streams  in  their  natural  condition, 
as  is  feasible  and  desirable. 

We  suggest  that  a  better  method  of  improving  river  bank  conditions 
in  this  area  would  be  to  carefully  remove  and  properly  dispose  of  exist- 
ing jacks  which  are  no  longer  functional.   These  are  esthetically  about 
equal  to  car  body  riprap,  and  also  pose  distinct  hazards  to  boat  nav- 
igation.  There  should  also  be  an  intense  public  informational  effort 
to  advise  local  land  owners  of  the  erosion  hazard  in  clearing  and 
cropping  land  to  the  river's  edge.   At  least  two  such  projects  are  now 
underway  with  vegetation  being  disposed  of  on  the  river  bank  which  are 
probably  Section  10  or  404  violations. 

In  your  correspondence  of  May  4,  1977,  you  pointed  out  the  pre- 
liminary and  provisional  state  of  this  proposal.   We  appreciate  and 
acknowledge  that  fact,  and  hope  our  general  comments  at  this  time  will 
serve  to  indicate  our  deep  concern  that  the  need  for  and  the  ramifica- 
tions of  the  proposal  need  much  greater  in-depth  investigation  and 
public  discussion.   The  Yellowstone  River  is  a  valuable  natural  asset 
to  the  State  of  Montana  and  should  not  be  subjected  to  unnatural  and 
unnecessary  streambank  manipulation. 

Sincerely , 


fc-LY-9-':iu:'.. 


RFW/RWB/qk 

cc:       Congressional    Delegation 

Governor's    Office 

Burt    Rounds 

Keith   Seaburg 


Robert    F.    Wambach 

State    Fish    and   Game    Director 
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BURLINGTON  NORTHERN 


JOHN  0.  DAVIES 

Vice  President  -  Billings  Region 


600  First  Northwestern  EanI  Centc 

1  71.  M,„,i   o-fh  Street 

ana  59101 


March   1,    1978 


Mr.  Paul  Shore,  Study  Manager 
Yellowstone  Basin  and  Adjacent 

Coal  Area.  Level  B  Study 
Northfork  Star  Route 
Cody,  Wyoming   82414 

Dear  Mr.  Shore: 

Copies  of  your  four  volumes  of  the  Level  B  Studies  covering 
Montana  have  been  furnished  us,  and  we  feel  it  is  important 
to  the  integrity  of  the  study  to  point  out  some  significant 
errors  in  the  methodology  and  findings  as  they  concern  coal 
and  coal  transportation. 


in  the  Harz.a  stiid-^'  relai;:.n}.: 

3 


Although  the  "high  scenarios'  _._  ,  . ^. 

to  coal  production  are  disavowed  by  your  conclusion  No.  3 
on  page  X-1  in  both  the  Lower  Yellowstone  and  Tongue -Powder.* 
studies,  the  figures  and  other  data  relating  to  thi.s  scenario 
are  referred  to  frequently  throughout  the  text.   We  wii>]i, 
therefore,  to  make  it  clear  that  the  coal  production  volumii:; 
anticipated  are  much  higher  than  we  anticipate.   Our  expec"ations 
are  based  on  mine-to-mine  estimates  done  with  the  coopt'ration 
of  the  companies  who  will  actually  mine  the  coal  in  Montana 
and  Wyoming. 

If  we  can  assume  by  your  disclaimer  in  No.  3  conclusion  on 
page  X-1  that  you  are  abandoning  the  "high"  scenario  in  favor 
of  the  "most  probable",  this  changes  the  base  drastically. 
Either  scenario  below  the  "high"  would,  in  our  opinion, 
totally  obviate  the  need  for  slurry  pipelines  as  "supplemental" 
or  other  useful  functions  in  the  movement  of  Montana  coal. 
As  a  logical  follow-up,  it  would  seem  it  would  also  destroy 
the  rationale  for  your  recommendation  No.  i  under  coal  impacts, 
page  X-4  in  both  studies,  calling  for  recognition  of  wa-er 
for  interstate  pipelines  as  a  "beneficial"  use  in  Montana  and 
recommending  such  recognition  by  the  State  Legislature,  whicli 
has  already  held  such  use  to  be  illegal.   Also,  it  was  readily 
conceded  at  the  February  23  meeting  of  the  State  Study  Team  in 
Billings  that  the  Lower  Yellowstone  study  data  does  no':  support 
or  require  slurry  pipeline  transportation,  yet  the  recommendation 
appears  in  that  study  as  well  as  the  Tongue-Powder  study. 
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Mr.  Paul  Shore 
March  1,  1978 
Page  2 


I  call  attention  to  a  letter  to  Mr.  Jeff  White  from  Mr.  Don 
L.  Brown  of  the  Montana  Department  of  Fish  and  Game,  dated 
December  14,  1977,  regarding  Chapter  X,  page  2,  items  4  and 
5,  stating:   "Slurry  lines  appear  to  be  endorsed  without 
proper  reference  to  any  adverse  impacts  they  may  have,  while 
rail  transport  is  apparently  dismissed  without  benefits  it 
may  offer."  Likewise,  I  call  your  attention  to  Mr.  Brown's 
further  comment  on  February  22,  1978,  referring  to  the  final 
draft  X-2,  items  5  and  6,  recommending  again  that  these  be 
changed.   We  feel  Mr.  Brown's  suggestions  are  firmly  based 
and  appropriately  taken. 

Also,  the  study  assumptions  about  rail  capacity  limitations 
are  wrong  for  reason  the  study  chooses  completely  to  ignore 
a  basic  fact  about  rail  capacity,  i.e.,  rail  capacity  can  be 
expanded  faster  than  volume  to  be  hauled"   The  ^'high  scenario" 
coal  volumes  given  in  the  study  for  the  Lower  Yellowstone, 
for  example,  exceed  our  wildest  expectations;  but  even  if  the 
volumes  were  to  be  in  the  neighborhood  of  100  million  tons  by 
1985,  BN  could  expand  its  capacity  on  the  line  east  of  Forsyth 
in  plenty  of  time  to  handle  that  entire  volume.   In  addition, 
there  would  still  be  room  to  move  volume  by  means  of  our  line 
that  runs  through  Minot  as  well  as  over  our  Wyoming  line. 

The  theoretical  model  used  by  Harza  to  calculate  rail  capacity 
does  not  recognize  what  practical  experience  shows  to  be  true. 
A  railroad  system  is  not  a  static  or  fixed  entity  as  their 
model  assumes.   In  reality,  when  a  line  segment  appears  to  be 
approaching  its  practical  limit,  adjustments  are  routinely 
made  to  accomodate  those  limits.   We  are  constantly  doing 
this  on  our  coal  lines,  with  each  year's  construction  pro- 
viding for  the  needs  of  the  following  year's  traffic.   This 
process  has  been  recognized  by  almost  every  major  study  of 
coal  transportation  done  in  recent  year,  with  the  prominent 
exception  of  the  Harza  study.   Dr.  Paul  Polzin  of  the  University 
of  Montana  in  an  article  in  MONTANA  BUSINESS  QUARTERLY,  Spring, 
1977,  pointed  out  a  study  he  had  done  indicated  that  if  the 
line  east  of  Forsyth  were  double-tracked  and  equipped  with 
centralized  train  control,  "it  could  carry  the  entire  projected 
annual  output  of  Montana  coal  for  the  next  thirty  years  with 
sufficient  leeway  to  allow  significant  amounts  of  Wyoming  coal 
to  be  routed  through  the  state  toward  the  Upper  Midwest." 
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Mr.  Paul  Shore 
March  1,  1978 
Page  3 


In  summary,  unrealistic  assiimptions  about  Montana  coal  pro- 
duction and  rail  capacity  produce  a  compounding  of  errors 
that  leads  to  the  false  conclusion  that  massive  amounts  of 
water  should  be  exported  by  means  of  coal  slurry  pipelines. 
In  the  absence  of  any  logical  or  factual  substantiation, 
this  conclusion  is  misleading  and  does  significant  harm  to 
the  overall  believability  of  the  study. 

Very  truly  yours, 

5.  0.  Davies 

cc:   Mr.  James  R.  Walker 

Mr.  J.  U.  Dickson 

Mr.  John  Delano 

Mr.  Jack  Knott 
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IN    REPL  Y    RE<^ER    TO: 


D6427 


'ICE 


United  States  Department  of  the  Interior 

MID-CONTINENT  REGION 


MAILING  ADDRESS: 

Post  Office  Box  25387 
Denver  Foderal  Center 
Denver.  Colorado    80225 


STRKE'^  LOCATION 

dO;l  Miller  Court 
Lakpwood.  Colorado 
Telephone  2n.l-2ri:f-l 


MAR 


1973 


Memorandum 


To: 


Paul  Shore,  Study  Manager 


From:     Agency  Coordinator,  Yellowstone  Level  B  Study 

Subject:   Final  Draft  of  Montana  Study  Team  Reports 

We  have  reviewed  the  above  final  draft  provided  with  your  memorandum 
of  February  7,  1978.   Editorial  and  figure  changes  are  shown  on  the 
enclosed  pages  copied  from  the  draft  report. 

Discussion  of  instream  flow  requirements  in  the  report  did  not  address 
recreation  requirements  directly,  except  for  fishery  maintenance.   The 
Heritage  Conservation  and  Recreation  Service  (HCRS,  formerly  Bureau  of 
Outdoor  Recreation),  in  cooperation  with  the  Instream  Flow  Group,  Western 
Energy  and  Land  Use  Team,  U.S.  Fish  and  Wildlife  Service,  is  developing 
instream  flow  requirement  methodologies  for  recreation.   Future  river 
recreation  planning  should  utilize  the  results  of  this  study  to  best 
consider  what  flows  are  required  for  various  recreation  activities  and 
how  existing  or  proposed  developments  will  affect  the  river  recreation 
environment. 

One  recommendation  submitted  by  HCRS  to  be  included  in  Chapter  X  of 
the  draft  report  was  not  included  and  is  therefore  presented  here. 

Outdoor  Recreation 

Recreation  and  related  environmental  data  for  regional  and  river  basin 
planning  are  not  comparable  to  the  data  available  for  water  development, 
flood  control,  and  other  purposes.   In  addition,  considerable  variation 
exists  between  States  on  recreation  and  related  environmental  data 
that  do  exist.   Therefore,  Federal,  State,  and  private  entities 
responsible  for  managing  recreation  areas  should  establish  a  uniform 
method  of  inventorying  existing  recreation  resources,  reporting  use, 
and  identifying  recreational  use  capabilities.   This  system  should 
be  kept  current  and  made  available  for  all  resources  planning  purposes. 
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Recreation  costs  and  benefits  for  multipurpose  projects  were  calculated 
by  HCRS  with  respect  to  reservoir  size  estimates  given  by  the  assistant 
study  manager.   Estimated  recreation  days  attributed  to  multipurpose 
reservoir  projects  were  included  in  Chapter  IX;  however,  estimated 
costs  and  benefits  were  not  included  in  the  recommended  plan.   A  table 
of  recreation  data  for  each  project  is  attached. 

Although  we  are  pleased  with  the  wild,  scenic,  and  recreation  river 
proposals  presented  in  the  recommended  plan,  discussion  of  recreation 
resources  needs  is  sparse  and  often  too  generalized. 

The  HCRS  is  pleased  with  the  environmental  integrity  of  these  reports 

and  would  like  to  commend  all  those  who  participated  in  this  study  effort. 


Enclosure 

cc:   Montana  SLO 
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IN  REPLY  REFER  TO: 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Billings  Area  Office 
Federal  Building,  Room  3035 
316  North  26th  Street 
Billings,  Montana  59101 

March  17,  1978 


Mr.  Paul  Shore,  Study  Manager 
Yellowstone  Level  B  Study 
Missouri  River  Basin  Commission 
Northfork  Star  Route 
Cody,  WY  8241A 

Dear  Mr.  Shore: 

We  have  reviewed  the  final  draft  report  (volumes  2  through  5)  for 
the  Montana  portion  of  the  Yellowstone  Basin  and  Adjacent  Coal  Area 
Level  B  Study.   In  general,  it  appears  that  our  concerns  regarding  the 
quality  of  baseline  fish  and  wildlife  data  (and  other  environmental 
information)  that  would  be  developed  and  used  in  the  study  have  been 
confirmed. 

Although  the  information  presented  in  the  report  admittedly  represents 
what  is  most  readily  available,  It  is,  in  our  opinion,  neither  compre- 
hensive enough  nor  detailed  enough  for  the  intended  purpose.   Baseline 
information  describing  and  quantifying  even  the  major  fish  and  wildlife 
habitat  types  in  the  area  is  extremely  limited.   Also,  no  quantified 
projected  requirements  for  fish  and  wildlife  habitat  needs  appear  in 
the  report,  although  such  needs  certainly  exist  and  should  have  been 
a  major  thrust  of  the  study.   In  addition,  environmental  baseline  infor- 
mation was  never  assembled  in  such  a  manner  to  permit  any  meaningful 
assessments  of  the  impacts  and  trade-offs  of  alternative  plans.   A  more 
formal,  systematic,  and  better  documented  procedure  was,  in  our  opinion, 
necessary  to  properly  evaluate  resource  trade-offs  and  assess  impacts. 

In  the  early  phases  of  the  study,  the  Fish  and  Wildlife  Service  suggested 
methods  for  assembling  at  least  some  of  the  needed  natural  resource  base- 
line data.   It  was  hoped  these  suggestions  would  lead  to  further  dis- 
cussions and  eventual  adoption  of  some  procedure  for  bringing  together 
the  essential  information.   However,  the  suggestions  were  rejected  and 
no  alternative  solutions  for  gathering  the  data  were  proposed.   Management 
personnel  Insisted  that  the  study  be  conducted  using  "existing"  data, 
but  no  adequate  procedure  for  assembling  such  existing  data  was  incorp- 
orated into  the  study. 
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Finally,  we  question  whether  the  study  was  conducted  entirely  in  accord- 
ance with  guidelines  set  forth  in  the  Water  Resource  Council's  "Principles 
and  Standards"  which  require  that  equal  consideration  be  given  to  the 
National  Economic  Development  and  Environmental  Quality  Planning  Objectives, 
We  do  not  believe  equal  emphasis  is  reflected.   To  some  extent,  we  believe 
this  particular  shortcoming  was  built  into  the  plan  of  study.   As  you  may 
recall,  the  Service  expressed  concern  on  this  point  on  numerous  occasions 
early  in  the  study.   In  fact,  it  was  our  concern  with  procudrual  short- 
comings outlined  herein  that  led  us  to  limit  our  later  involvement  in  the 
study. 

Our  specific  comments  on  the  draft  report  follow: 

Chapter  II  -  Natural  Resource  Baseline,  Fish  and  Wildlife  Resources 
(Volumes  2-5) 

No  quantified  data  are  presented  in  these  sections  of  the  report  volumes. 
While  the  descriptive  information  presented  is  interesting  and  informative, 
it  does  not,  in  our  opinion,  give  a  good  picture  of  the  existing  fish 
and  wildlife  resource  base.   Some  quantified  estimates  of  both  terrestrial 
and  aquatic  habitats  important  for  fish  and  wildlife  are  needed  as  a 
basis  for  later  comparisons. 

The  bald  eagle  should  be  included  among  those  species  noted  in  the  report 
as  endangered  or  threatened.   The  eagle  was  recently  added  to  the  national 
endangered  list.   It  is  probable  that  bald  eagles  occur  in  all  four 
Montana  planning  areas. 

Chapter  IV  -  Projected  Requirements,  Fish  and  Wildlife  (Volumes  2-5) 

The  information  presented  in  these  sections  of  the  report  volumes  does 
not  appear  to  address  the  primary  issue,  i.e.,  "projected  requirements"  or 
future  needs  for  fish  and  wildlife  resources.   No  quantified  data  relating 
to  resource  (fish  and  wildlife  species)  needs  or  use  (by  man)  needs 
are  presented.   A  very  limited  and  general  discussion  of  the  need  for 
stream  access  is  contained  in  each  volume,  but  only  the  Upper  Yellowstone 
report  contains  even  a  vague  idea  of  specific  locations. 

It  is  our  opinion  that  the  needs  of  selected  animal  species  or  groups, 
or  for  selected  habitat  types,  should  be  considered  in  a  study  of  this 
nature. 

Chapter  V  -  Future  Without  (F/WO)  and  Remaining  Needs,  Fish  and  Wildlife 
(Volumes  2-5) 

The  inadequacies  pertaining  to  quantified  fish  and  wildlife  resource 
needs  cited  previously  in  comments  on  chapters  II  and  IV  also  apply 
to  these  sections  of  the  volumes. 
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Chapter  VII  -  The  Recommended  Plan  (Volumes  2-5) 

The  only  elements  of  this  plan  which  we  could  support  without  detailed 
fish  and  wildlife  studies  are: 

1)  Removal  of  fish  spawning  barriers  to  tributary  streams 

2)  Proposals  for  additions  to  the  National  Wild  and  Scenic  Rivers 
System  or  designation  of  river  segments  as  State  Recreation  Rivers 

Chapter  VIII  -  Recommended  Plan  Evaluation,  Fish  and  Wildlife  (Volumes  2-5) 

It  is  interesting  to  note  that  this  section  does  not  describe,  in  any 
detail,  how  the  recommended  plan  will  meet  future  specific  needs  for 
fish  and  wildlife  resources.   It  merely  states  that  plan  elements  would 
"maintain  and/or  enhance  existing  habitat"  or  "create  new  habitat". 
This  may  or  may  not  be  true;  however,  in  most  instances,  it  can't  be 
definitely  stated  based  on  the  limited  data  presented  in  the  report.   It 
was,  of  course,  probably  impossible  to  describe  in  this  section  how 
the  recommended  plan  would  meet  future  fish  and  wildlife  needs  since 
no  attempt  was  made  to  adequately  describe  or  quantify  these  needs. 
However,  it  seems  that  any  viable  plan  should  certainly  address  this 
issue. 

Chapter  IX  -  Impacts  of  the  Recommended  Plan,  Fish  and  Wildlife  (Volumes  2-5) 

This  section  does  not  in  any  meaningful  way  describe  or  quantify  even 
the  major  impacts  of  the  recommended  plan  on  fish  and  wildlife  resources. 
However,  it  seems  obvious  that  such  information  should  be  considered 
essential  for  a  study  of  this  type.   In  this  instance,  the  study  procedure 
and  the  information  base  incorporated  were  inadequate  to  attempt 
meaningful  evaluations. 

Chapter  X  -  Conclusions  and  Recommendations  (Volumes  2-5) 

Conclusions  -  We  question  the  validity  and  advisability  of  conclusion 
number  ten  for  two  reasons.   First,  the  essentially  permanent  allocation  of 
a  resource  as  valuable  as  water  in  the  study  area  should,  in  our  opinion, 
be  viewed  on  a  long-term  need  basis  rather  than  a  short-term  or  "immediate" 
need  basis.   Secondly,  we  do  not  believe  fish  and  wildlife  needs  in  terms 
of  water  were  analyzed  in  sufficient  detail  in  this  study  to  permit  rank- 
ing with  other  water  uses. 

Recommendations  -  Fish  and  Wildlife  -  The  only  recommendation  listed  which 
we  could  support  without  additional  detailed  studies  is  the  modification 
of  the  diversion  structure  in  the  Yellowstone  River  at  Intake,  Montana 
to  allow  for  passage  of  paddleflsh. 

Tn  connerflon  with  Recommendation  3,  page  X-5,  Volume  5,  we  reiterate 
outlined  in  a  letter  to  the  Corps  of  Engineer's  dated 
Au,  '//.   We  note  that  a  copy  of  that  letter  is  included  in  your 

stu  .    .    .We  might  also  point  out  that  the  "24  sites"  alluded  to 
in  your  recommendation  and  in  our  letter  presently  appears  to  be  an 
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"outdated"  concept  at  best. 

In  summary,  we  do  not  believe  the  study  supports  approval  of  Level  C 
studies  since  it  has  been  conducted  in  an  inadequate  manner  with  respect 
to  fish  and  wildlife  resources  specifically  and  environmental  concerns 
generally. 

Sincerely, 


Barry'Betts 

Acting  Area  Manager 


cc:   Regional  Director,  USFWS,  Denver,  CO  (ENV) 
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